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SOME FACTORS IN FOOD SUPPLY 


in one of the lectures 


in Manchester 


T was probably 
of the genial 
shat the present writer heard the story of 
Faraday and the untidy laboratory bench. 
It was related that a somewhat fussy old 


Roscoe 


gentleman, on visiting the laboratory, rather 
pointedly drew Faraday’s attention to 
a bent tube lying on the bench, containing 
a little yellow oil. ‘You should not leave 
oily tubes about on the bench like this,” 
he said. Faraday made no remark, but th2 
next day the old gentleman _ received 
a short note to the effect: “Dear Sir, the 
oil which you saw was liquid chlorine!”’ 

To the writer it has always seemed that 
this incident records one of the most epoch- 


making among the great series of dis- 


with the of 


Its importance lies not so much 


coveries associated name 
Faraday. 
in the liquefying of chlorine, although at 
the present time tons of this liquid gas are 
used to sterilise the water supplies of great 
cities, but of more importance was the 
method used in bringing about liquefaction 
of this which meant 
a fundamental 
available for the lowering of temperature. 
The gr 

plants involve the alternate evapora- 


and other gases 


extension of the means 
eater number of modern refrigerat- 
ing 
recompression of either liquid 
ammonia or dioxide. This has 
rendered possible food storage on a large 
scale, with the consequent of 
facilities of travel and the transport of 


tion and 


sulphur 


increase 
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perishable food over great distances. It 
has added greatly to the amenities of life 
the 


“air conditioning” 


in tropical countries and in latest 
development known as 
has actually altered the climate of whole 
buildings. 

In consequence of the possibilities thus 
raised there has been great increase in the 
scientific knowledge of food storage and 
preparation, and the subject of dietetics 
has become of public interest; while large 
questions of agricultural and economic 
policy have come under consideration. 

In the following paragraphs the attempt 
is made briefly to deal with some of the 
more interesting features of these topics. 

Cold Storage. 
ed with the cold storage of differing types 
deal of 
Thus 
the proper storage of meat has meant the 
the effect of 


such storage on the proteins and fats of 


The problems concern- 
of food have involved a, great 
scientific research on various lines. 
investigation separately of 
the various descriptions of flesh concerned. 
Careful control of moisture loss must be 
exercised. Possible bacterial infection has 
been prevented by the application of ultra- 
The relation of the method of 
killing towards keeping quality has been 
e-g., pigs 
or later in the 


violet rays. 


found of importance, whether, 
are killed on the farm, 
factory. 

The application of cold storage to the 
increased supply of fish food is of some- 
what special interest. The newest method 
of refrigeration involves the production of 
ice in very small particles so that the 
flesh of the fish is not injured thereby in 
the 


and canning. 


subsequent processes of preservation 


As a result of improved 


methods of freezing, filleting and canning 
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it has been possible to make use of 150 
different kinds of fish instead of the former 
staples of cod and herring. The waste 
products are utilized, the skins and scales 
converted into fish glue and other refuse 
into fertilizer or cat food. 

The cold storage of fruit, in addition to 
the 
for the control, e.g., of moulds on oranges, 
the 
particularly 


improvement in bactericidal methods 


has involved a profound study of 


“preathing” of certain fruits, 
apples, pears and bananas, and the effect 
of varying proportions of gases such as 
carbon dioxide, or ethylene in the storage 
atmosphere, on the quality of the fruit on 
delivery. 

Apart from the cold storage industry, 
arising directly from the investigations of 
Fareday, there are many other paths of 
to this 


The canning 


research and industry accessory 


primary development. in- 
dustry has involved investigations in many 
directions, e.g., the exceedingly troublesome 
subject of corrosion, and the possible con- 
tamination of the food with elements from 
the metallic containers. The lacquering of - 
tins has affected the lac and resin industries. 

Food Production. The foregoing factors 
are concerned, it will be seen, mainly with 
the preparation of food. Its production, 
since all food ultimately is derived from 
the soil, must depend on the workers in 
agriculture in all its multifarious branches. 
The work of the plant breeder, according 
to a recent article in the contemporary 


Science and Culture, has had enormous 
influence on the food supply of the world 
The two staples 
to be 


mentioned. New possibilities of food plants 


and particularly of India. 


of wheat and sugar have only 


also are under attention notably the soya 
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bean, concerning the dietetic value of which 
there seems to be some difference of 
opinion amongst responsible authorities. 

The question of the relation between the 
method of cultivation of crops and their 
resulting quality, as well as of the kinds 
of food best suited to promote adequate 
nutrition, has furnished material for inten- 
sive discussion and considerable literary 
output. Thus a group of Cheshire doctors 
who have been in touch with 600 family 
doctors have published a medical testament 
in which they contend that health must be 
won by proper feeding and general use of 
fresh fruit grown on fertile soil. They 
therefore urge the necessity to maintain 
the fertility of the soil. 

At a meeting at Crewe, Cheshire, at 
which the Lord Lt. Brigadier-Gen. Sir 
William Bromely Davenport took the 
chair and Major-Gen. Sir Robert McCarrison 
and Sir Albert Howard and others took 
par., Sir Robert and others pointed to four 
faults in existing nutrition. They are. 

1. The use of denatured wheat flour. 

2. Excessive consumption of carbe- 
hydrate food specially sugar, 

3. Insufficient use of fresh green vegeta- 
bles and salads. 

4. Insufficient use of safe milk. 

Though meat was not harmful too much 
was eaten. 

In an important volume entitled: British 
Agriculture by Astor and Rowntree they 
state that the key is the marriage cf 
agriculture and nutrition. They advise 
raising milk and importing wheat and beef. 
They think that 2% million more cows 
are needed. Dairy lands and dairy herds 
must be improved. They do not however 


recommend self-sufficiency but think that 
3 


the nation should hoard imported food 
stuffs and increase the productivity of the 
soil. The State, they contend, should be 
largely an agricultural landlord. 

In a volume entitled: Feeding the People 
in War-time, by Sir John Orr and David 
Lubbock, they recommend more milk, more 
oat meal, and more vegetables, especially 
potatoes. They would cut out meat, eggs, 
sugar and bacon and compensate by cheese 
and dried fruits and fats. Weight for 
weight they state cheese contains twice as 
much nourishment as beef. The ideal war- 
time meal is porridge or cereals, margarined 
toast, perhaps sausage, potato, cheese and 
vegetables. 

These normal physiological and dietetic 
complexities are not decreased when it is 
remembered that what may be scientifically 
excellent from the point of view of the 
nutrition experts may not be attractive to 
the appetite of the ordinary citizen. After 
all the psychological factor cannot be 
ignored. 

The question of fertilizers at the present 
time is receiving special attention, particu- 
larly perhaps in England. The relative 
merits of mineral fertilizers generally 
summarised as N, P, K in comparison with 
organic materials is a subject of wide d's- 
cussion. This is so much the case that 
quite recently a ten-year experiment has 
been initiated to arrive at some conclusion 
on this matter. The work is being under- 
taken under the inspiration of Lady Eve B. 
Balfour, the experimental area being locat- 
ed at the Haughley Research Farms in 
Suffolk, England. 

The need for increased supply of high 
quality food has also led to an intensive 
study of the recovery and preparation of 
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organic refuse as fertilizer. A statistical 
survey has shown that the total quantity 
of vegetable and putrescible refuse availa- 
ble for Great Britain comes to about one 
million tons or some 13 per cent. of the 
total refuse, organic and other. This refuse 
together with the bugbear of the sewage 
works, sludge of various types, has 
virtually started a new industry of fertilizer 


Thus at Kensington after hand- 


i.e-, 


production. 
picking on moving belts the refuse is 


crushed, sprayed with an inoculant and 
fermented zrobically and anzrobically, the 
resulting product being a coarse brown 
powder containing 30 per cent. of organic 
matter, 1 per cent. nitrogen, 40 per cent. 
inorganic solids and 30 per cent. of moisture, 
the product being termed “Hyganic”. At 
Maidenhead and 


sewage sludge and 


other centres notably 
Leatherhead ordinary 
dry town’s refuse are fermented together 
after suitable preliminary mechanical re- 
moval of metallic and other useful items. 
The heat of fermentation it is stated drives 
off the greater portion of the sludge mois- 
ture. In this way two troublesome waste 
products are made into a useful fertilizer, 
and from a personal communication to the 
that 
oversold to the farmers. 
This modern fertilizer is naturally some- 
what bulky and consequently the question 
of transport becomes of particular impor- 
and may lead to _ the 
utilization of the old system of 
Ensland which had 


disuse throush competition with the 


writer it is learnt this is always 


tance renewed 
canal 
largely fallen into 
rail- 
wavs. Canal transport however has many 
advantages and might. one would think, be 
easily developed in India through the ex- 


pansion of the irrigation canals, as well as 


Current 
Science 


the more efficient use of such waterways 
as the Buckingham Canal in the Madras 
Presidency. 

An interesting proposal for modernising 
canal transport has been put forward by 
Mr. J. A. Coombs before the Institution of 
Sanitary Engineers. Mr. Coombs proposes 
to use a special type of conveyor which can 
be floated on the canal and transferred to 
wheels for land transit, propulsion being 
effected on the lines of the electric tram. 

At the same time as this virtually new 
industry of fertilizer production is develop- 
ing, 100 workers at Rothamsted are investi- 
gating numerous detailed problems of plant 

One 
is the 
remarkabie effect of boron and also of other 


production by means of pot culture. 
of the most notable observations 


trace elements. 

What is known as the “Dig for Victory” 
campaign in England has resulted in the 
creation of 2,000 Allotment Societies in 
Great Britain with a membership of 200,000. 
An average allotment 10 x 30 
yards, i.e., 1/16th of an acre, and can keep 
a man, his wife and his three children on 


measures 


potatoes and vegetables for 212 days out 
of 365. 

Apart from the good food thus raised 
there can be little doubt that the physical 
exercise involved in the actual tilling of the 
soil, and the mental interest and relief in 
taking part in the growing of living things, 
must have a very beneficial effect on health 
and morale. 

In addition to allotments the question of 
Hydroponics is naturally receiving atten- 
There appear to be two systems of 
soil-less culture, tank with 
suspended trays, and sand beds with circu- 
lated solutions of nutrient salts, From 


t1on. 


viz., a water 








ont 
ce 
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interesting results 
connection with the small Activated Sludge 
installation at the Indian Institute of Science, 
Bangalore, it would appear likely that the 
question of humus may arise here also, as 
in the case of ordinary agriculture. It may 
be that the great Activated Sludge tanks 
at West-Middlesex and elsewhere may be 
made into “hanging gardens” on which 
tomatoes and other suitable vegetables can 
be grown in war-time, and tulips or roses 
It is quite possible that 


recently obtained in 


in days of peace. 
the hydroponics tank may be found side vy 
side with the compost heap in a normal 
garden, the necessary aeration being pro- 
duced by an electrically driven paddle 


wheel. 


The Economic Factor 


When it is realized what a vast field of 
study and scientific research has been ex- 
plored in the endeavour to improve the 
quality and quantity of the peoples’ food, 
it is indeed sad to read Sir John Orr’s 
statement that 4% millions of the popula- 
tion of England spend no more than 
4 shillings per week per head on food. 
This expense he says should be doubled. 
It is when we come to consider this reverse 
of the picture, that other factors are seen 
to enter into the question of food supply. 
In the early days of the Industrial Revolu- 
tion in England cheap food and consequent 
cheap labour was one of the main objectives 
of the industrial employers. The ultimate 
result of the concentration on this objective 
has been the development of mechanical 


the expense of agriculture. 


industry at 
This has meant the destruction in large 
measure of agricultural land both in Britain 
Thus the virgin soil of the 


and elsewhere, 
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vast areas of the Western States of America 
was ruthlessly exploited and eventually 
the humus capital became exhausted so that 
we have the tragedy of the “dust bowls”, 


indicated by one former 


humorously 
landiord in his expression: “My uncle will 
be. along soon, I just saw his farm go by.” 
In South Africa the lure of comparatively 
useless gold and diamonds has led to the 
neglect of the true wealth of the country. 
In India we learn from Dr. Maclagan Gorrie 
how increasing areas have been sacrificed 
Conti- 


nually it seems to be forgotten that the land 


to ill-nourished cattle and goats. 


must always be recompensed for every- 
thing that is taken from it, if final disaster 
and food bankruptcy are to be avoided. 
Ultimately the root cause of all this other 
side of the picture is cheapness which has 
been defined by a responsible Indian State 
official as “the curse of India”. It is to be 
feared that India is not alone under this 
curse. The main reason why so great a 
proportion of the population, not only of 
England but also of India and many other 
countries, suffer from malnutrition is that 
in spite of all the scientific research and 
of the vast possibilities of food supply 
which exist under present conditions these 
uniortunate people are unable to pay for 
the food which is so needful for them. 
Considering further the cause of this we 
find it to be largely the result of a defect- 
ive monetary system, and the dominarce 
of the Profit motive. The greater the 
possible supply of good food the less would 
When 
therefore money is valued before men we 
have the dreadful 
desctruction, where fish is thrown back 


be the possibilities of money profit. 
phenomena of food 


into the sea, coffee is burnt as fuel in 
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locomotives, and farmers are paid not to’ cial experts and bankers, money is merely 
raise hogs. Other consequences also arise a hen for laying eggs of interest”. An 


owing to the dominance of vested interests 
particularly, e-g., the non-supply of whole 
meai bread, partly because of the difficulty 
of storing whole wheat fiour. The most 
nutiitious portion of the flour has thus to 
be first removed. A curious illustration of 
this trouble is given incidentally in a recent 
leticr from England wherein the corres- 
pondent speaks of considering the possibil- 
ity of installing a small hand-mill in her 
flat in order to obtain sound flour for her 
bread. The 


cerning Mr. 


implication raised here con- 
Gandhi’s Village policy does 
not need elaboration. 

What then is to be the solution of the 
grave tragedy of deficient or imperfect food, 
and of malnutrition? It is evident that in 
the “New Order” 
considered before money. 
member of the British Parliament has been 


men will have to be 


Recently every 


furnished with a copy of a small book by 
“The Root of 


It is not, as so often misquoted, 


Sir Reginald Rowe. entitled: 
All Evil’. 
that money is the root of all evil, but the 
love of money in itself does indeed fulfil 
Money in itself is merely 
which 


would otherwise take place slowly if at all. 


this definition. 


a catalyst accelerating changes 
The fundamental mistake has been to con- 
sider money as itself a commodity to be 
dealt in like ordinary goods and services. 
This concept of money apparently has the 
power of vitiating the whole area of finan- 
cial thinking, creating the absurdity, e.g., 
of considering a “favourable balance of 
trade” as being an advantage when what 
it ultimately means is that we are giving 
away our goods to our neighbours for 


nothing. It has been stated that “to finan- 


increasing body of opinion is coming defi- 
nitely to the conclusion that money must 
no longer be looked upon as a commodity, 
but that it must be issued by the State in 
amount exactly to balance the requirements 
of the consumer. The consumer, in fact, 
must be subsidised rather than the producer. 
Otherwise the at the 


profit of the farmer. With the proper 


consumer  starves 
adjustment of money counters both would 
be benefited. Already free milk is supplied 
to necessitous school children and proposals 
have been made for free food for everybody. 
According to this proposal there should be 
a World Food Council of all the nations of 
the world, and every nation should have 
food Through 
national councils the general World Council 
food 


from every nation and how much is needed 


its own council. these 


should learn how much is available 
by every nation. The World Council would 
distribution of the 
but as food can 


effect an equitable 
available food products, 
now be produced almost illimitably there 
snould not be any shortage for any nation. 
There should be everywhere State-owned 
and State-run distributing centres through 
which the ordinary man who could not 


afford to pay or has less than a certain in- 


come could obtain free food, just as edu-. 


cation is supplied free to all who require it. 
Free food is indeed part of the Russian 
programme. 

In the United States some progress has 
been made in the provision of food for all 
through the intervention of what has come 
The idea 


appears to be to allow people to spend 


to be known as “Surplus Sal”. 


some of their relief money in yellow stamps 


~ ir 
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which they can use at certain registered 
shops to buy food. Along with the pur- 
chased yellow 
given one blue stamp which is good for a 


stamps, they are freely 
food product which comes under the head 
of surplus. Thus there need to be no waste 
of crops of any sort and at the same time 
no serious dislocation of ordinary business 
opcrations. 

In ways like this, and with the vast 
experience which war-rationing has fur- 
nished the Government, we may hope that 
the worst blot on our so-called civilization 
may, in part at least, be wiped out. In 
this as in other hoped-for features of the 
“New Order” it is not cheapness which 


must be relied upon, but rather, as the 


Sir Cattamanchi Ramalinga Reddy, Kt., M.A. (Cantad.) +3 


Editor of the Economist is reported em- 
phatically to have remarked, “Brains.’’! 
GILBERT J. FOWLER. 
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SIR CATTAMANCHI RAMALINGA REDDY, Kt., M.A. (Cantab.), 
Hon. D.Litt. (Andhra), M.L.C. 


= happy news that Sir C. R. Reddy, 

M.A. (Cantab.), D.Litt. (Andhra), M.L.c., 
Vice-Chancellor, Andhra University, is 
amongst the recipients of Knighthood, will 
be received with gratification by a wide 
circle of his pupils, friends and admirers 
throughout India. Sir Cattamanchi is one 


of our foremost educationists who has 
played a conspicuous part in_ shaping 
the educational policy of this country. 


His “Memorandum on Education in Mysore” 
which was published in the year 1919 
constitutes one of the epoch-making docu- 


ments which continues to inspire and 
influence the progress of education in 
Mysore. 


As Vice-Chancellor of the Andhra Uni- 
versity, he has been exceptionally success- 
ful in stimulating private munificence 
through which several Chairs and Lecturer- 
ships have been founded in the University. 
Soon after the declaration of the present 
war, Sir Cattamanchi pleaded for an 
immediate orientation of the work of the 


University laboratories to meet the war 
economy of the nation. He referred to the 
situation which arose 25 years ago and 
pointed out how the European countries 
and America grasped the opportunity at the 
time to achieve a state of self-sufficiency. 
He said “by confiscating enemy patents, by 
vigorously promoting domestic industries in 
regard to dyes, drugs, etc., and utilising 
universities for purposes of the necessary 
researches, European countries and America 
became self-sufficient.” 

In 1930, he resigned the Vice-Chancellor- 
ship of the Andhra University as a protest 
against the repressive policy of the Govern- 
ment during the days of the Civil Dis- 
obedience movement. 

By conferring upon him the Knighthood, 
His Majesty’s Government have honoured a 
distinguished educationist, an accomplished 
scholar, a practical statesman and above all, 
an esteemed patriot. We extend our hearty 
and respectful felicitations to him on this 
occasion, 
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THE PHENOMENA OF CONICAL REFRACTION 


BY 
SIR C. V. 


HE newly developed techniques for 
growing large transparent crystals by 
slow solidification from melts are of great 
value for those interested in optical investi- 
gations with such crystals. In two recent 
communications,!:? attention was drawn to 
the very striking demonstrations of conical 
refraction possible with crystals of aromatic 
organic compounds. A transparent block of 
naphthalene, a centimetre square and half 
a centimetre thick, prepared by Mr. T. M. K. 
Nedungadi and mounted between parallel 
glass plates has enabled me to pursue the 
subject further and make some observations 
which appear well worthy of being placed 
on record. 

As mentioned in the earlier communica- 
tions, the angles of internal and external 
conical refraction are both large in naphtha- 
lene, so much so that conical refraction 
can be shown in the same way as ordinary 
birefringence, viz., by viewing a line of 
print through the crystal block. Figs. 1 (a) 
and (b) illustrate the effects observed in 
this way. It will be seen that a dot in 
print appears as a circle, and a circle as two 
concentric rings, when seen through the 
crystal at the correct orientation. 

Several years ago, I noticed and described 
a very remarkable optical effect* associated 
with conical refraction which is observed 
when a small luminous object faces a 
parallel plate of aragonite suitably orientat- 
ed and held at some little distance from 
it. A bright erect image of the luminous 
object superposed on a field of general 
illumination may then be seen anywheve on 
a line behind the crystal which is a pro- 
longation of its join with the objeci. The 
same effect is shown in a much more strik- 
ing way by a naphthalene block. Not only 
is the image seen much more intense than 
with aragonite, but it can also be traced to 
much greater distances, indeed up to about 
a metre, and is visible even when the 
luminous object is similarly far removed 
from the crystal. The effect is illustrated by 


1 Nature, 1941, 147, 268. 
2 Proc. Ind. Acad. Sci., 1941, 14, 221. 
& Nature, 1921, 107, 747. 
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Fig. 2(a) which is a human profile scratched 
with a needle on a glass plate covered by 
black varnish and placed in front of the 
naphthalene plate, while Fig. 2(b) repro- 
duces the image of the same received on 
a photographic plate placed behind the 
crystal. It will be noticed that the features 
of the profile are recognizable in the image, 
though slightly distorted owing to the opiical 
imperfections of the crystal, The images 
formed in this way by the crystal plate 
shows a strong chromatic dispersion, and it 
is therefore necessary to use monochromatic 
light (the green rays of the mercury iamp) 
in photographing the effect. 

An explanation of this remarkable pro- 
perty of biaxial crystals was given by me in 
1922.4 This is completely confirmed by the 
present experiments which show thai the 
phenomenon is of fundamental significance 
in relation to the physical theory of conical 
refraction. The image-formation in the rear 
of the crystal arises from the intense con- 
centration of luminosity which occurs at the 
singular or conical point on the wave- 
surface within the crystal. This is shown 
by the fact that the image is most intense 
at the rear surface of the crystal where the 
waves emerge from the crystal at the 
terminus of the axis of single ray veiovity 


(Fig. 8). Using a point source of light and 
covering up the illumination in the field 
behind the crystal except for a _ small 


aperture at the position of the image, the 
light is found to diverge from the bright 
spot in the form of a hollow cone. When 
both the source and the aperture are 
situate on the faces of the crystal, this is 
identical with the Hamilton-Lloyd experi- 


ment demonstrating external conical re- 
fraction. 

In the usual discussions of conical 
refraction, the geometric aspects of the 


problem receive attention, while the closely 
related physical aspects are practically 
ignored, though the latter are as interesting 
and important as the former. Correspond- 
ing to the two geometric properties of the 
ray-surface discovered by Hamilton, we 


4 Phil. Mag., 1922, 43, 510. 
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(bd) Fic. 3 





Illustrating Conical Refraction in Biaxial Crystals 


have two physical properties, namely the 
intense concentration of intensity at the 
singular or conical point and the vanish'ng 
of the intensity along the circle of contact 
of the tangent plane with the ray-surface. 
Both the bright spot and the dark circle 
surrounding it may be traced to a consider- 
able distance behind the crystal using 
a point-source of light and a low-power 
magnifier. 

The phenomena exhibited by a naphtha- 
lene crystal in certain respects present an 
exceptional simplicity. The image of a fine 
pin-hole illuminated by monochromatic 
light and viewed in perfect focus through 
the crystal appears as a single sharply 
defined circle (Fig. 4), the so-called 


Poggendorf dark circle being then non- 
existent. Fig. 5 shows the _ ultra-focal 
image where the two circles are just 
separated, and Fig. 8 the case when the 
microscope is focussed on the second surface 
of the crystal, the bright spot at the centre 
being then conspicuous. Fig. 6 is the 
appearance of a fine illuminated pin-hole 
seen through a fairly thick plate of aragonite 
at as near a perfect focus as possible. It 
will be seen that we have now not a single 
circle, but two intersecting curves, one of 
which notably departs in shape from 
circularity. This feature is a general one 
shown by all biaxial crystals of which the 
angles of internal and external conical 
refraction differ sensibly, the coincidence of 





46 The New Charter of Scientific Fellowship [| Current 

Science 
the two curves in naphthalene being explained. In Fig. 7, on the other hand, 
a special feature due to the identity of the a fine pin-hole is employed as the source 


two angles. 

Figs. 3 and 7 illustrate the dispersion of 
conical refraction as observed with a naph- 
thalene crystal in two different ways. In 
the former, a straight slit illuminated by the 
total light of a mercury lamp is employed 
as the source, and the crystal itself forms 
the spectral images of the source as already 


(as in Fig. 4 but with a thicker plate) and 
is viewed in exact focus. Four distinct 
circles are then seen corresponding to the 
four brightest rays of the mercury lamp, 

The photographs illustrating this article 
were obtained for me by Mr. V. S. Raja- 
gopalan. 


THE NEW CHARTER OF SCIENTIFIC FELLOWSHIP 
DECLARATION OF SCIENTIFIC PRINCIPLES 


A CONFERENCE on Science and World 

Order was organised by the British 
Association fér the Advancement of Science, 
during September 1941. The Conference 
was held at the Royal Institution and its 
deliberations covered the relations of science 
to government, human needs, world plan- 
ning, technological advances, post-war relief 
and world mind. At the end of the 
conference, Sir Richard Gregory, Bart, F.R.S., 
President of the Association, presented the 
Charter of Scientific Fellowship. 

The text of the declaration of Scientific 
Principles is reproduced here. 

1. Liberty to learn, opportunity to teach 
and power to understand are necessary for 
the extension of knowledge, and we, as men 
of science, maintain that they cannot be 
sacrificed without degradation to human 
life. 

2. Communities depend for their exist- 
ence, their survival and advancement, on 
knowledge, of themselves and of the pro- 
perties of things in the world around them. 

3. All nations and all classes of society 


have contributed to the knowledge and util- 
ization of natural resources, and to the 
understanding ‘of tHe: influence they exercise 
on human development. 

4. The basic principles of science rely on 
independence combined with co-operation, 
and are influenced by the progressive needs 
of humanity. 

5. Men of science are among the trustees 
of each generation’s inheritance of natural 
knowledge. They are bound, therefore, to 
foster and increase that heritage by faith- 
ful guardianship and service to high ideals. 

6. All groups of scientific workers are 
united in the fellowship of the Common- 
wealth of Science, which has the world for 
its province and the discovery of truth as 
its highest aim. 

7. The pursuit of scientific inquiry de- 
mands complete intellectual freedom and 
unrestricted international exchange of know- 
ledge; and it can only flourish through the 
unfettered development of civilized life. 


—(Nature, 1941, 148, 393.) 
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THE MANUFACTURE OF SYNTHETIC DRUGS AND 
FINE CHEMICALS* 


BY 


K. VENKATARAMAN 
(Department of Chemical Technology, The University, Bombay) 


ECENT articles in some of the daily 
papers might have given the impression 

that there has been a phenomenal advance 
in the matter of drugs and fine chemicals, 
and that scores of these are now being 
manufactured in the country. Names and 
quantities are usually not mentioned, and 





* A symposium on this subject was opened by the 
writer at the Baroda Session of the Indian Science 
Congress on the 5th January 1942. In the October issue 
of the Journal of the Society of Dyers and Colourists 
(1941, 57, 305), just come to hand, Bruce has presented 
an elaborat2 account of “ Vital developments from the 
dyestuff industry” in which he has clearly demonstrated its 
fundamental importance as a key industry. On account 
cf its striking application to our own problems, an 


extract will be of interest. 


‘It surely is apparent now that any nation which, for 
the maintenance of its population. has to keepits position 
as an industrial power, must, for its continued existence, 
maintain and control supply and be self-sufficient for every 
vital manufacture. - Industrial development has been 
so rapid and technical advance so prolific and important 
that, to-day, a nation might be rendered completely 
powerless in an international struggle because of the lack 
of some vital manufacture, apart from weapons, even while 
her rulers and general body of her industrialists were 
unaware of the product’s existence. Arising from 
the dye industry as a basis, almost any organic substance 
can, if necessary, be made in great quantities. .... It is 
this wider aspect of the subject which must be appreciated 
to envisage the developments possible from dyes as a 
basis, for it is undoubtedly on that foundation that the 
enormous edifice of the synthetic chemical industry has 
been built. - The most important of these facts is 
that this country is largely dependent in almost all its 
present-day industries on synthetic organic products. 
Their key importance is such that the country’s strength 
in this field must be a measure of its greatness as an 
..+. Again, those countries exploit- 


industrial country. 
ing the synthetic organic chemical industry with energy 
gain a lead and an advantage transcending that of 
geographical position and even of many rich natuwal 
resources, if these are not also industrially exploited, 
because high quality manufacture gives greater return for 


4 


one has merely to make enquiries for some 
of the commonest medicinal chemicals from 
the trade to realise that no undue optimism 
would be justified. There has undoubtedly 
been much progress in the production of 
tinctures, extracts, galenicals, etc., but little 
or none in the manufacture of synthetic 
medicinal and allied chemicals, the variety 
and scope of which can be gauged from the 
Directory of the Association of British 
Chemical Manufacturers, which contains 
over 4,000 items, including synthetic drugs, 
disinfectants, anzsthetics, analytical re- 
agents, and photographic chemicals. It is 
probable that, among the necessarily narrow 
range of chemicals required for the army, 
which must take precedence at the present 
time, many are being made. For essential 
war requirements, price and other factors 
normally governing the production of com- 
modities would be minor considerations, but 
if a real synthetic drug industry is to 
develop, one has to examine carefully the 
foundations on which it is built and the 
chances it has of survival after the war. 
The few medicinal chemicals we are pro- 
ducing—ether, chloroform, chloral hydrate, 
ethy! chloride, etc.—are in inadequate 
quantities and at more or less noncompeti- 
tive prices; or in the alternative, as in the 
case of sulphanilamide, the synthesis has 
been based on imported chemicals—aniline, 


effort, needs skilled labour and altogether means greater 
prosperity than abundance of raw material and agricul- 
tural produce can bring. Arother fact that emerges is 
that the most important organic chemical industries are 
fundamentally dependent on coal, lime, salt (with water 
and air), /.c., raw materials within easy reach. .... The 
national failing in buying for immediate expedience, in 
place of making for permanent assarance of supply, is 
surely a bitter regret to-day. We have always too 
readily assumed that we could not compete with certain 
manufacturers without making the attempt. .... A most 
important fact is that the manufacture of synthetic organic 
products has already developed at a much greater rate 
than any other established industrial activity and appears 
to have still greater potentialities of further increase 
than any other class of manufacture,” 
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acetic acid, chlorsulphonic acid, etc.—which 
may no longer be available. The writer was 
at one time associated with a factory manu- 
facturing aspirin from imported salicylic 
acid and acetic anhydride, and when a rise 
in price of the latter removed the small 
margin of profit the project had to be 
abandoned, the manufacture of acetic an- 
hydride being outside the programme and 
beyond the resources of the firm concerned. 
The first and most urgent problem, there- 
fore, is the manufacture of the essential 
inorganic and organic raw materials, inter- 
mediates and solvents; since many of the 
newer pharmaceuticals are based on coal 
tar products, this would be contingent on 
the development of a dye industry, for 
which more or less the same basic chemicals 
would be required on such a scale that their 
economic preparation, at prices comparable 
with those prevailing in Europe and America 
in normal times, would become inevitable. 
Bayer, Ciba, and Sandoz have had their 
success as producers of synthetic drugs on 
account of their being primarily dye manu- 
facturers. Apart from many dyes them- 
selves, which are used as antiseptics, biolo- 
gical stains, etc., the range of medicinal 
chemicals derived from coal tar hydro- 
carbons and dye _ intermediates is too 
numerous to be listed and a few common 
examples must suffice, such as_ phenol, 
resorcinol, sodium salicylate, aspirin, benzoic 
acid, saccharin, sulphanilamide, sulphathia- 
zole, salvarsan and other arsenicals, atebrin 
and stilboestrol. As an instance of the 
dependence of drug production on _ the 
availability of coal tar intermediates and 
the relevant inorganic heavy chemicals, one 
might refer to sulphathiazole, the value of 
which against plague and as a bactericide of 
wide utility has been demonstrated in the 
Haffkine Institute; it is in great demand and 
the price of the imported substance is 
prohibitive. In the absence of the basic 
chemicals which are unavailable in the 
country, the production of sulphathiazole 
on a large scule has been impossible. 

It is well known that the difficulty in the 
manufacture of dyes, excepting perhaps the 
complicated antraquinonoid vat colours in 
which unusual condensations requiring pro- 
longed and careful study of the experimental 
conditions are involved, is not in the final 
stages of the conversion of intermediates 
into dyes, but in the manufacture of the 
intermediates themselves. The fundamental 


cience 


organic raw materials, benzene, toluene, 
naphthalene and anthracene, and the neces- 
sary inorganic chemicals—acids, alkalis, 
metals and salts of which there are over 
80 required—should be produced in adequate 
quantities, and at prices that would not rule 
out a given dye or drug right at the start. 
Two outstanding features of the modern 
dyestuff industry, which would apply even 
more forcibly to synthetic drugs, are that 
raw materials of the utmost purity are 
employed and the final marketed product 
should be, if not chemically pure, of 
a standardised quality in which there is no 
variation from bulk to bulk. Benzene, for 
instance, has to conform to a very exacting 
and rigid specification, but has at the same 
time to be produced at less than a quarter 
of the price quoted by the firm which 
seems to be the only one in India now in 
a position to produce benzene of the 
requisite purity. These problems concern- 
ing raw materials, as well as those related 
to the production of the bulk intermediates, 
such as nitrobenzene, aniline, phenol, re- 
sorcinol, #-naphthol, and salicylic acid, can 
only be solved by the biggest of our tar 
distilleries and chemical companies with the 


active and _ single-minded assistance of 
Government. The preparation of such 
intermediates in university laboratories is 


a very useful exercise for technical chemists 
or chemical engineers under training, but no 
more. Many of us have been attempting to 
utilise whatever facilities we have for the 
production of a few lbs. of one or other of 
these. While this has been unavoidable in 
the present emergency, it has little bearing 
on the ultimate possibility of their manu- 
facture. These are all chemicals for which 
the methods of manufacture, the plant and 
procedures are known. In a country in 
which the chemical industries are largely 
undeveloped, Government must take the 
initiative for ensuring that the establish- 
ment and continued progress of such vitally 
important industries as dyes and drugs are 


made possible by every assistance for 
production in the first instance of the 
essential raw materials and intermediates. 


The position at the moment is obviously 
a difficult one, but some attempt must be 
made to import the necessary plant on the 
basis of a plan, which would include as 
many of the inorganic and organic chemicals 
as possible. The plant is the one obstacle 
in our way. One cannot go into details in 











ae 


to 


Pret (DO tw ws OO DO SS 


ew SBS VESEY 


we tl 


ee ee | ee | 


ba i 











- me : ‘al Venkataraman: Manufacture of Synthetic Drugs & Fine Chemicals 49 
eo. 


this note, but it is obvious that, in addition 
to the very specialised experience that is 
necessary for their fabrication, particularly 
of high pressure autoclaves provided with 
agitators and having to withstand stringent 
conditions of temperature and corrosion, our 
engineering firms are handicapped by the 
lack of the special constructional materials 
—alloys, stainless steels, facilities for acid- 
proof and other linings and so on. We 
cannot afford to wait for these to be made 
by natural processes of trial, error and 
evolution; and in the initial stages the plant 
must be imported, although one realises 
that in the long run a stable chemical 
industry must be_ self-contained for its 
supply of chemical plant, of which the 
varied types demanded by modern chemical 
operations must be fabricated in the 
country.' There is all the difference be- 
tween the construction of chemical plant 
and their operation. Many years must elapse 
before we are in a position to construct the 
chemical plant required for a full-fledged 
chemical industry, embracing both heavy 
chemicals and organic fine chemicals; Great 
Britain has had to turn to Germany and 
America for many years, even after the 
experience of the last War, for certain plant 
units." We have, however, chemists and 
chemical engineers sufficient in number and 
ability to operate plant of the most com- 
plicated character. Our cotton industry has 
existed on imported machinery; it is our 
premier industry and it occupies a not in- 
considerable place in the cotton industry of 
the world. With a given range and size of 
plant, production for a long period becomes 
possible and, during the interval, there is 
nothing to prevent a determined and organ- 
ised effort being made to develop plant 
fabrication. 

The expansion and modernisation of our 
ordnance factories are helpful. After the 
war, the plant, processes and_ technical 
personnel would all be useful for the fine 
chemical industry. 


1 Cf. Morgan and Pratt, Aise and Development of 
British Chemical Industry. 

= Cf. Bruce, loc. cit. “In the chemical industry such 
plants are available in only one or two of the biggest 
industrial countries in the whole world, and they cannot 
be improvised to function in an emergency. Some of 


them take years to build and almost as long a period 
elapses before their functions are being discharged with 
high efticiency.”’ 


One aspect of the production of drugs and 
fine chemicals, which needs attention, is the 
scale on which production should be under- 
taken. The manufacture of a chemical in 
several small factories is usually much less 
efficient and economical than centralised 
production. Naturally the question has to 
be considered in all its bearings, but a much 
closer scrutiny must be made of what the 
economic units are in each case. One has 
only to think of the research that is con- 
tinually necessary to improve quality and 
yield, the advantages of setting apart units 
of equipment for the preparation of a single 
chemical, and the tremendous spadework 
that has to be done to inspire confidence 
in the purity of pharmacologically potent 
drugs, to be convinced of the need for care- 
fully co-ordinated schemes of production. 

A survey of our synthetic drug and fine 
chemical requirements must be undertaken 
on the same lines as the survey now in 
progress regarding dyes. The Chemicals 
Sub-Committee of the National Planning 
Committee collected data and prepared 
reports on these subjects, and it is to be 
greatly regretted that these reports on 
many problems of immediate practical 
importance have perforce gone into cold 
storage. Whatever organisation might now 
undertake the work, it is necessary to 
have accurate data on our requirements 
of the major synthetic drugs as early as 
possible. The survey must take into account 
the points of view of the pharmaceutical 
chemist, public health authorities dealing 
with diseases, such as cholera, typhoid, 
malaria, etc., hospitals, private practitioners, 
and the men carrying out medical and 
pharmacological research. A drug may have 
to find a place in the programme of ‘manu- 
facture because it is used in large quantities 
or it is a vital requirement as a specific for 
a certain disease. Having prepared a list of 
drugs and the quantity in each case for 
a 10 or 15 year plan, the raw materials 
and intermediates could be calculated, so 
that the whole scheme may be linked up 
with that of the dyestuff industry and 
provision made for the chemicals (e.g., 
ethyl chlorocarbonate, the alkylamines, 
cyanacetic acid, etc.) for which the latter 
industry, as outlined at present, has no need. 
Only thus could we visualise the establish- 
ment of a synthetic drug industry of some 
magnitude within a reasonable time, 
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ANTHROPOLOGICAL SURVEY OF THE PEOPLE OF THE 
UNITED PROVINCES 


HE Government of India on the recom- 
mendation of the Census Commissioner 
for India has sanctioned a grant-in-aid for 
the statistical analysis of the anthropometric 
data collected by Dr. D. N. Majumdar of 
the Lucknow University in collaboration 
with the late census superintendent of the 
U.P. in respect of the castes and tribes of 
the United Provinces. In view of the 
scientific importance of the work the 
Statistical Laboratory, Calcutta, under the 
direction of Prof. P. C. Mahalanobis has 
agreed to share half the cost of this analysis 
out of its own funds. The total cost is 
estimated at Rs, 9,000. 

Recent statistical analysis of anthropo- 
metric data has shown how unsafe it is to 
build on data collected on small groups of 
people. The chief errors made with regard 
to the matter have been in_ supposing 
(a) that a small sample made up by fewer 
than 100 individuals is capable of giving 
an adequate estimate of the form of the 
distribution in the population sampled, 
(b) that mere inspection of the diagram 
for a sample is sufficient to reveal the 
information required. It is necessary to 
have a sufficiently large number of persons 
in order to get the proper frequency curve. 
With this end in view, 20 random samples 
of important cultural groups of the United 
Provinces have been measured, each sample 
consisting of 150 to 200 individuals. 


Risley’s data constitute at present, the 
most extensive series of individual measure- 
ments relating to Indian castes and tribes 
available for scientific work. The measure- 
ments were taken nearly 50 years ago at 
a time when the methodology had not been 
standardised. The statistical treatment was 
superfluous but far-reaching conclusions 
have been drawn and have found their way 
into official documents and popular treatises. 
The individual measurements collected 
during the 1931 Census are not available 
for scientific examination. 


Measurements relating to about 4,000 
individuals have been collected in accord- 
ance with accepted modern technique. The 
material offers a valuable opportunity for 
a critical and scientific examination of the 
very foundations of Indian anthropometry. 
An appropriate statistical tool is available 
in the Generalised Distance (D*-Statistic) 
the validity of which was fully acknowledg- 
ed by Prof. R. A. Fisher in his paper on 
“Statistical Utilisation of Multiple Measure- 
ments” (Annals of Eugenics, 1938, 8, 376). 
It has not been possible, however, to use 
this new tool, so far, for lack of suitable 
material, 

A detailed analysis of the anthropometric 
material collected now will help us in 
solving the basic problems of comparative 
anthropometry. It will show for example, 
how far the Generalized Distance can be 
used for an objective classification of castes 
and tribes or races of human beings. 
Secondly, it will enable a standard panel 
or list of measurements being selected for 
comparative purposes. This will not only 
simplify and standardise the procedure of 
field work in anthropology but will enable 
valid comparisons being made between 
measurements taken by different observers. 
Thirdly, it will enable a critical comparison 
being made between results based on physi- 
cal and cultural methods of study. Finally 
the proposed analysis will supply a scientific 
basis for the comparative anthropology of 
the United Provinces and North India 
generally. 


A joint report by Prof. P. C. Mahalanobis 
and Dr. D. N. Majumdar will be submitted 
to the Government of India. Besides this 
survey, a monograph on some of the 
important tribes and castes of the U.P. will 
also be published for which the Provincial 
Census authorities have already sanctioned 
Rs. 1,500. 
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IMPROVED FORMUL# FOR THE 
COEFFICIENT OF CONTINGENCY 


In Statistics, the number which summarises 
the mutual dependence of two attributes, say, 
A, B, of the elements of a universe is called 
a coefficient of contingency. If the classifica- 
tion of the A’s is s-fold and that of the B’s 
t-fold, there will be st classes of the type 
An Ba, m<s, n<t, whose frequencies Gmn 
may be set out in the form of a contingency 
table of s rows and t columns. If we write 
Fann = ZetO, Samn = yn+0,8 =5 Lain XmYn> 
a=1 m=1 m= a= 

the coefficient of mean square contingency, C, 
proposed by Karl Pearson is, in effect, equiva- 


lent to Vi-1. It is known that the co- 


efficients calculated from the formula by 
varying s and t are not strictly comparable, 
as they are related to varying maxima. 


Tschuprow’s modification 


T=c/ai—cz)? ¢s—1)' (@@—1)! 
remedies the defect only when s=t. 
It is not perhaps generally known that the 
maximum value of S can never exceed the 
lesser of the two numbers s and t. Since 


8 


t 
Amn'Xm <1, S does not exceed YY VAmn/Yn = t; 
1 


m=1 n= 


and S=t only when dm, = Xm, i.e., in each row, 
all the frequencies vanish except one. Similarly 
S<s. It will now be clear that the maximum 
values of C and T are 1 (s—1)/s, and 


er 


#(s—1)/(t—1) respectively, when s<t. To 
illustrate the point numerically, let s = 7, t = 20; 
then C will be less than 1v6/7 < -93, while 
T is less than *6/19 < -75; Tschuprow’s coeffi- 
cient fares worse than Pearson’s and under- 
estimates the association. 


It is therefore desirable that C and T should 
be replaced by a coefficient whose maximum is 
exactly unity. We suggest two formulz, one 
based on C and the other on T: 


(S —1)s ae i oe e 
vilon s@=1j 7°) V(1-5)° 
2. Ke- S-l_o/is—n/t—i); 





s-] 
where s is the number of cells in the shorter 
array of the contingency-table. 


A. A. KRISHNASWAMI AYYANGAR. 


Maharaja’s College, 
Mysore, 
November 30, 1941. 
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ABSORPTION SPECTRA OF 
POTASSIUM PERMANGANATE IN 
DIFFERENT MEDIA 


THE characteristic intense colour of potassium 
permanganate is attributed mainly to absorp- 
tion by the permanganate icn. No data are, 
however, available in the literature in regard 
to the influence of the medium. The present 
note reports marked changes in the permanga- 
nate absorplion produced by the addition cf 


an alkali and acid. 
TABLE I 


Wave-lengths in A.U. of the Absorption 


Maxima 





Other observers! .. 5710, 5473, 5256, 5054, 4870, 
4707, 4544, 4395 





Authors .,. -» 5495, 5255, 5060, 4900 


Table I shows the results of one typical 
series of experiments made with a 0:5 cm. 
column cf 0:0026N KMnO,. An almost pointo- 
lite type bulb run at a constant potential wes 
used as a source of continuous radiation. The 
absorption spectra were photographed wiin a 
Hilger’s constant deviation glass spectrograph. 
The agreement between the wave-length jusi- 
tions of the absorption bands as observed bv 
previous workers and our data is quite good. 
The bands at \\4707, 4544 and 4395 were not 
prominent on our plate due to the poor 
transmission of the glass prism used and of 
the weak intensity of the source of radiation; 
for the same reason, the band at A5710 was 
very weak on our plate. 


It was very interesting to observe this entire 
group of bands disappear suddenly as the con- 
centration of the added acid (H.SO,) and 
alkali (KOH) is increased beyond 11-2N. and 
1:0 N. respectively. It is considered that ‘com- 
plexes’ are formed between the permanganate 
ions and the medium beyond the above range 
of concentration whose absorption spectrum 
does not lie in the region investigated, 
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Our best thanks are due to Dr. R. K. Asundi 

and Dr. S. S. Joshi for valuable assistance. 


M. PRABHANJANA Murtuy. 
JAGDEO SINGH. 


Chemical Laboratories, 
Benares Hindu University, 
December 12, 1941. 


1 Die Qualitative Spectrallanalyse anorganischer und 
organischer, Kérper, Berlin, 1905, 132; cf. also Karim and 
Samuel, Bui]. U. P. Academy, 3, 163. 


A SAMPLE OF SHARK LIVER OIL 
UNUSUALLY RICH IN VITAMIN A 


Over a hundred samples of fish liver oil, the 
great majority of which were shark liver oil, 
have been tested in the Nutrition Research 
Laboratories within the last 2 years. The 
results of 51 tests were given in a previous 
paper by the author.' Values obtained by the 
spectrephotometric and the tintometric methods 
ranged from 450 to 50,100 international units of 
vitamin A per gramme, with an average of 
about 13,600 in the case of shark liver oil. 
No oil giving a value higher than 50,100 was 
included in this series. 


A sample was recently sent for test by the 
Director of Industries, Sind. This was examin- 
ed by both the spectrophotometric and tinto- 
metric techniques. By the former method, 
applied both to the whole oil and the non- 
saponifiable fraction, the very high value of 
190,000 I.U. per gramme (in round figures) 
was obtained. A medium quartz spectrograph, 
and a 1 cm. cell were used. The method of 
saponification was that of Dann and Moore. 


Calculations were as follows:— 


1. Whole oil in absolute alcohol. 
Dilution: 3-774 mg. in 100 ml. 
Density readings recorded: 0-30 to 0-70. 
Extinction co-efficient: 0-45. 
1% 
E) om, at 328 ma = 119 


119 « 1,600 = 190,400 I.U. of vitamin A 
per gramme, 
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2. The non-saponifiable fraction was pre- 
pared and diluted in absolute alcohol. 


Dilution: 3-428 mg. in 100 ml. 
Density readings recorded: 0-25 to 0-70. 


Extinction co-efficient: 0-40. 


gE)? at 328 mu = 117 


lem, 
117 x 1,600 = 187,200 I.U. of vitamin A 
per gramme. 


The conversion factor of 1,600 is that reccin- 
mended by the League of Nations. 


With the Lovibond Tintometer, a Carr-Price 
value of 3,735 was obtained on the whole oil. 
If the factor suggested by the author! for the 
conversion of the Carr-Price value given by 
the non-saponifiable fraction of shark liver oil 
into international units (50-55) is applied, tne 
value obtained in terms of international units 
approximates to that given by the spectro- 
photometric technique. With oils of very high 
blue value, the Carr-Price values given by 
whole oil and the non-saponifiable fraction are 
usually of the same order. The calculations in 
the case of the tintometric test were as 


follows: 


Dilution of whole oil in chloroform: 3°32 mg. 
in 100 ml. 


0-2 ml. of this solution and 2 ml. of SbCl}, 
gave 6-2 blue, 1-5 yellow and 0°6 reutral 
units on the Lovibond scale. 


Carr-Price value = 3,735. 


In the series of vitamin A values for fish 
liver oils given by Fixsen and Roscoe," only 
two cils are listed giving values higher than 
the above sample. These were halibut and 
California mackerel liver oils respectively. 


At present little is known about the factors 
responsible for the very considerable range of 
variation in the vitamin A content of shark 
liver oil. If samples like the above can be 
frequently obtained, they should be of great 
value as a substitute for proprietary vitamin A 
concentrates now in the market. The supply 
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of the latter to India is likely to be restricted 
as a result of the war. 
K. RAJAGOPAL. 


Nutrition Research Laboratories, 
Indian Research Fund Association, 
Coonoor, 

January 17, 1942. 

* Rajagopal, K., /nd. Jour. Med. Res., 1941, 29, 575. 
* Fixsen and Rosco, Wutr. Aéstr. and Rev., 1939, 9, 
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STUDIES IN INSECT NUTRITION— 
ASSAY OF ‘QUALITY’ IN CROPS 


THE present communication relates to a study 
of the rice moth (Corcyra cephalonica, Staint), 
as the test animal for a determination of the 
‘quality’ in crops. 


Two of the cereals, jowar and ragi, both of 
which constitute the staple food in Mysore and 
parts of South India, have been investigated. 
Varieties of the two cereals were obtained from 
Coimbatore Agricultural College, through the 
kind courtesy of Rao Bahadur G. N. Rangaswamy 
Ayyangar, Millet Specialist to the Government 
of Madras. Diets from these samples were pre- 
pared in granulated form and feeding experi- 
ments conducted with several batches of insects. 
A proximate analysis of the samples was also 
carried out. 


A study of the data given below (Table I) 
will reveal the close relationship which exists 
between the proximate composition and the 
nutritive value of the grain as revealed by the 
growth data. With a given cereal, the total 
nitrogen and the ether extract are the two 
components which appear to contribute towards 
the nutritive value of the grain. The two 
varieties of jowar, A.S. 29 and A.S. 1093, have 
the same percentage of total nitrogen, but they 
differ in their fat content. The higher fat con- 
tent of A.S. 1093 is reflected in the higher 
increase of weight attained by the insects. In 
a similar manner, it will be seen that the two 
jowar varieties A.S. 29 and T, which have the 
same percentage of ether extract (fat), but 
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TABLE I 
ination Total Ether Ash Wt. of larve in 
| uratic N ext, : 
Variety | of crop in | Nature of Crop Descriptive ; Est mem after 
days percentages 12 days | 20 days 
Jowar Series 
A.S. 29 135 Rain fed Creamcolour | 1-93 | 2°12 | 2-15 | 29-2 140-0 
A.S. 1093 i. 140 - ra 1-92 | 3-67 | 1-87 | 34-0 | 161-6 
| 
A.S. 2095 95 Irrigated srownish red 1-75 | 2-69 | 1-8) | 26-4 107-5 
A.S. 809 - 10 0 Yellowish white | 2-06 4-63 | 1-99 44-6 | 178-5 
r 135 Rainfed | White 1-69 2-13 | 1-68 | 21-2 | 92-0 
Ragi Series 
| 
E.C. 593 120 Incurved Brown 2-04 | 1-72 3-13 24-0 | 103-2 
| | 
E.C. 3517 110 Fist-like Brownish red 1-93 | 0-76 2-70 18-0 | 89-3 
| 

E.C. 1507 105 | Incurved 1-86 | 1-69 | 3-46 | 24-4 | 10€-0 
E.C. 1540 a White Grain | White | 1-75 | 174 | 3-8) 16-8 | 94-6 





























which differ in their content of total nitrogen, 
behave differently with regard to their nutritive 
values. T, has a lower nitrogen content and this 
is unmistakably reflected in the growth of the 
insects. 

The same conclusions as above, apply to the 
ragi series. It will, however, be observed that 
ragi which is comparatively poor in fat, does 
not promote the growth of the insect to the 
same extent as jowar. The results have indi- 
cated the possibility of employing this insect for 
comparative studies of the ‘quality’ in crops. 
Feeding experiments with rats have confirmed 
The merit of the ‘insect method’ 
lies in the that about 
20 grams of the material are required for an 
experiment. It can therefore be adopted for 
assaying the ‘quality of crops obtained from 


these results. 


circumstance only 


pot culture experiments. 
S. RAMASWAMI. 
P. S. SARMA. 
M. SREENIVASAYA. 


Indian Institute of Science, 


Bangalore, 
February 16, 1942. 





CELESTITE IN CIS-INDUS SALT 
RANGE 
WHILE on an inspection tour of the salt out- 
crops at Ainwan, I went a little further io see 
the sulphurous spring near Jaba. 


In one of the nullahs in which sulphurous 
water was my friend Mr. 
picked up a white stone. At first, from its 
specific gravity, I took it to be barite but iater 
confirmed it to be celestite-strontium sulphate. 
This was followed up-hill leading to the dis- 
covery of a few veins of the mineral. 


flowing, Manran 


The area is situated about two miles west 
of Jaba near the path leading to Khairabad 
in the Mianwali Tehsil in Survey of India 


Sheet No. 38 :. 


There are two sulphurous springs at the 
junction of the Murrees with the limestones 
and these form the source of water supply of 
the “Karki Wahni” (bitter stream). On the 
high projection of the nummulitic limestune 
hill above these two springs are found the 
celestite veins. The veins occur about 300 feet 
from the unconformable junction of Murree 
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sands and shales with the limestones. Gypsum 
also is predominant near the junction. 

The veins of gypsum are from a few inches 
to three feet in thickness, spread about in the 
form of a net. At one place the mineral is 
widely spread about in the limestone. It also 
occurs in the form of ‘geodes’ in the limestone. 

The celestite occurs in fairly large quantities 
and roughly 10,000 tons of it are estimated to 
be available. The mineral is, in addition, of 
high purity and one sample, on analysis, yieided 
99:98 per cent strontium sulphate. 

The only mention of its occurrence in the 
trans-Indus Salt Range is by Wynne in tertiary 
red clays near Surdog (Kohat). It is hoped 
that the discovery in the Cis-Indus Salt Range 
will be of economic importance to India. 


B. S. LAMBA. 
Salt Mines, 
Kalabagh (Punjab), 
January 13, 1942. 


ROAD TESTS OF AUTOMOBILES WITH 
PETROL-ALCOHOL MIXTURES 


THE object of the present study was to investi- 
gate the validity of the numerous complaints 
made by the motor users, at any rate during 
the introduction of the Power Alcohol Scheme, 
and also to keep going the transport system of 
the Mysore Sugar Company, Ltd., Mandya, at 
a time when the supply of petrol for this 
industry was very much reduced. 

A new Ford V-8 lorry (1940 model) of 30 H.P. 
was the vehicle used for these tests. This 
vehicle had a cast-iron cylinder head with 
a compression pressure of 111 lbs. per sq. inch 
(gauge pressure). The compression ratio of the 
engine was 6-11:1 and the rear axle ratio 
4-86:1. This lorry was used for transporting 
cane. The road had a mecadum surface, and 
had a gradient of 1 in 22 to 1 in 30. A separate 
fuel tank was fitted to this lorry with an 
arrangement to add or take off the fuel. Correct 
mixtures of petrol and alcohol were made and 
the quantity of fuel used for each trip was 
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measured. The engine was not run when 
stationary, and conditions of running were 
maintained as uniform as practicable under road 
conditions. An average speed of 10 to 15 miles 
per hour was maintained. The performance of 
the engine in each case was noted, and remune- 
rative work is expressed in ton-miles in each 


case. There was a large variation in the read- 


ings obtained as a great deal depended upon 
the driver which is a personal factor. 


A table representing a fair average of the 
running conditions of the vehicle is given 
below. 


The velumetric efficiency of the fuel increases 
as the percentage of alcohol is increased in the 
fuel up to 15 per cent., and from 15 to 30 per 
cent there is a gradual fall in efficiency so that 
it attains a value equal to that of petrol. The 
efficiency goes on falling up to 50 per cent. 
alcohol and the performance of the engine with 
regard to acceleration, and absence of “knock- 
ing” are practically the same as with pure 
petrol. In fact the running was much smoother 
in the case of these mixtures than with pure 
petrol. As the percentage of alcohol increases 
to 55 per cent. it was found that the starting 
of the engine from cold was rather slow. In 
these cases (i.e., fuel containing 55 to 70 per 
cent. alcohol) a gradient of 1 in 22 to 1 in 30 
had to be negotiated at second gear, whereas in 
the case of fuel containing less than 55 per cent. 
the same gradient was negotiated at top gear. 


In the case of fuels containing from 80 per 
cent. alcohol to pure alcohol, the same starting 
troubles from cold were experienced. The 
vehicle had to be run with the “choke” fully 
pulled. The acceleration of the engine was very 
poor and the same gradient had to be negotiated 
on the third gear. 

Regarding the cost of fuel, it is clearly seen 
that 50 per cent. alcohol in the fuel can be 
safely used, provided the Government can release 
the alcohol at a flat rate of Rs. 1-2-0 a gallon 
to the consumer, as it is possible for them fo 
do sc, 

Acknowledgements are due to the General 
Manager, Mysore Sugar Company, Ltd., 
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Road Test with Petrol-Alcohol Mixtures on the New Ford V-8 Lorry No. A-2355 
| | ! iS ice ae 
Percentage of eae Cost of Fuel per | Cost of fuel 
Alcohol in work done in gallon aged Remarks 
paar ead Ton-miles per | Ton-mile 
gallon Rs. A. P. in Pies 
0 Pure Petrol 51-1 1 12 6 6-69 ) 
5 : 52-7 5 8 +? 6°37 
10 oi 54-6 : @ 5-4 6-03 
15 ‘sa 57-1 1 10° Ihel 5°66 
ro os as ; - hw a , Easy starting; Hill negotiate. with top-gear. 
30 ne 51-5 I 9 4-2 5-91 Acceleration goo. 
35 ee 48°2 1 8 9-9 6-18 
40 47-2 l 8 3°6 6-18 
45 46-8 1 7 9-3 6-10 
50 46-0 1 7 3-0 6-06 J 
55 , 36-1 1 6 8-7 7-55 Starting slow; Hill negotiated with second 
60 e 34-7 } 6 2-4 7-68 gear. Acceleration poor. 
70 31°7 l 5 1-8 8-00 ; P 
80 = 25-5 1 4 1-2 9-46 } Starting slow; Vehicle run with choke fully 
100 Pure 21-7 1 2 0 9-95 > pulled. Acceleration poor. Hill negoti- 
Alcohol ] ated with 3rd gear only. 














Average Speed.—10-15 miles per hour. 
Petrol used.—Commercial B. O. C, petrol. 








Alcohol used.— Absolute Alcchol of strength 99+7% by volume denatured with 2% denaturing grade methanol. 


Mandya, for the facilities and guidance given 
for the carrying out of these tests and to the 
Transportation Superintendent, Mysore Sugar 
Company, Ltd., and his assistants for their co- 


operation. 
G. NARASIMHA IYENGAR. 
Distillery, 
Mysore Sugar Company, Ltd., 
Mandya, 


February 4, 1942. 


ON SOME SQUILLA LARVZ FROM 
THE MADRAS PLANKTON 


THE larval stages of Stomatopods have been 
studied by various authors like Muller (1862, 
1863), Claus (1871), Faxon (1882), Brooks 
(1886, 1893), Bigelow (1894), Hansen (1895, 
1926), Jurich (1904), Giesbrecht (1910), Komai 
(1929) and others. The usual practice has been 
to collect the various stages from the plankton, 
arrange them according to their size and state 
of development and correlate them to the adults, 
more or less on circumstantial evidence such as 


the comparative abundance or otherwise of the 
species occurring in the locality. Since the 
advanced larvze of the various species of the 
genus differ from each other only in minor 
details there is a great possibility of mixing up 
the larvz of allied species in this method of 
identification. The only sure method, therefore, 
seems to be to observe, wherever possible, what 
each particular type of larva metamorphoses 
into. 

Squilla microphthalma, S. raphidea, S. nepa, 
S. holoschista and S. wood-masoni are some of 
the common species of Squilla that occur on the 
Madras Coast. Plankton collections contain 
various stages of the larvz of all these species 
in fair numbers. With a view to determine the 
identity of the species to which they belong, 
larve which appeared to be in the final stage 
of pelagic life were picked out from the plankton, 
carefully sorted and placed in separate jars of 
clean sea-water. Most of them were found to 
have undergone metamorphosis overnight into 
young squillez. In the newly metamorphosed 
forms the specific characters were so clear that 
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Magnification about 244 times in each case. 


Photographs ], 3, 5, 7 & 9. Final pelagic larval stage of Sguilla microphthalma, S. raphidea, S. nepa, S. holos- 


rand S. woed-maseni. Photographs 2, 4,6, 8 & 10, Same, in each case, 12 hours after metamorphosis, 
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their identification was a comparatively easy 
matter though as a precaution they were kept 
for a few days longer in the Laboratory 
aquarium tanks and the identification verified. 
In this manner the identity of the final stages 
of the larve of all the above-mentioned species 
has been determined. The photographs given 
show the final pelagic stage of the larva and 
the corresponding young Squilla into which it 
metamorphosed in each case. Fuller details in 
regard to the larval stages of the species of 
Squilla of the Madras Coast will be given in 
a separate paper. 
K. H. ALIKUNHI. 
R. GOPALA ATYAR. 
University Zoological Research 
Laboratory, Madras, 
February 11, 1942. 


Bigelow, R. P., Proc._U. S. Nat. Mus., 1894, 17. 

brooks, W. K., Chellenzer Report, 1886, 16. 

—, Mem. Nat. Acd., Washington, 1893 5. 

Claus, C., Adk. Ges. Wiss., Gottingen, 1871, 16. 
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CHROMOSOME NUMBER IN CARICA 
Tue genus Carica consists of nearly 50 species 
(vide Index Kewensis) all of which are indi- 
genous to Tropical America and are described 
as dicecious except C. papaya, in which differ- 
ent sex types have been noted. In connection 
with an investigation into the cytology of the 
different sex types of C. papaya* it was felt 
that an examination of the chromosomes of the 
strictly dicecious species of Carica would be 
helpful. Requests for seeds of different species 
of Carica were sent to various institutes and 
Agricultural stations in America, but due to the 
present difficulties of communication we receiv- 
ec only seeds of two species, namely, C. pubes- 
cens Lenne and Koch and C. posopora L. Of 


ker 
Science 
these the latter did not germinate, while plants 
of the former are being grown for further study. 

Examination of the root tips of C. pubescens 
revealed 18 chromosomes at metaphase (Fig. 1). 
In Fig. 2 a metaphase plate from root tip of 
C. papaya is given for comparison. The same 
chromosome number has been reported in all 
the other investigated species of Carica; 
C. candamarcensis Hook. fil., C. cauliflora Jacq., 
C. chrysopetala Heilborn., C. Peltata Hook and 
Arn., C. pentagona Heilborn., and C. querci- 
folia Benth. and Hook. (Storey, 1941).1 Storey 
has stated that though no critical comparative 
study of the chromosomes have been made, 
these species exhibit chromosomes more or less 
similar in size and morphology suggesting .a 
close relationship among them. 


Somatic metaphase from C. pubescens. X 3,000 
Somatic metaphase from C. papaya. x 3,000 

In C. pubescens we note that the chromo- 
somes are slightly larger than those of C. papaya, 
though the number is the same and position 
of attachment constriction is median or sub- 
median in all the chromosomes of both species. 
No distinctly heteromorphic pair of chromo- 
somes could be noted in this dicecious species 
also. 

We are indebted to His Majesty’s Consul- 
General at Havana, Cuba, for the seeds of the 
two species of Carica. 

L. S. S. Kumar. 
A. ABRAHAM. 
College of Agriculture, 
Poona, 
December 22, 1941. 


* Scheme cf research on the “ Cytology of Papaya "’ 


financed by the I. C. A. R. 
1 Storey, W. B., 1941: Hawaii Age. Expt. Station 
Bull., No, 87, pp. 6-7. 
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A PROBABLE CASE OF TRANSLOCA- 
TION DURING MITOSIS INVOLVING 
THE SATELLITE THREAD 
In the course of an examination of the somatic 
chromosomes of Muscari plumosum I found 
a chromosome in anaphase bearing three 
satellites (Fig. 1). Muscari plumosum (2n = 18) 
has one pair of satellited chromosomes of 

which one has tandem satellites (Fig. 2). 





2 

FiG. 1. Root smear of AMuscari plumosum stained 
with decolourised basic fuchsin (x 1,800); the chrorro- 
somes with tandem satellites in the separating groups 
are marked L and L’. 

FIG. 2. Somatic anaphase in J/. p/umesum, showing 
the sat. Chromosomes ( X 1,350). 

The presence of three satellites may be 
explained by assuming a translocation involv- 
ing the two chromosomes with tandem satellites 
in the separating groups. It is well known 
that during anaphase the separating chromo- 
somes are subject to a great deal of disturb- 
ance due to the stretching of the spindle.' It 
is possible that while separating, the sat. end 
of the lower chromosome has been pushed 
against its opposite number in the upper group 
so as to bring “C'” in contact with the sat. 
When once there is an 
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thread near “B”. 
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3 4 5 
FIGS. 3-5. Diagrams illustrziing the translocation. 
overlap, a break and reunion would follow as 
a result of the stress of anaphasic separation. 
he lower chromosome would then have three 
satellites due to the transfer of the terminal 
segment B-C of the upper chromosome on to 
— ” 


Simple translocation involving the sat. chro- 
mosomes has been reported by the author? in 
a species of Calceoloria, but this invoived 
break and reunion at two loci, i.e., one near 
the satellite and the other on the body of 
chromosome, resulting in one long chromosome 
with a tandem satellite and a short one with- 
out any. Such translocations are known to 
have cccurred naturally in a number of cases, 
the first one reported being that in non- 
irradiated Drosophila (Bridges*). 

K. V. Srtnars. 

Department of Botany, 

Intermediate College, 

Bangalore, 
September 25, 1$41. 








1 Belar, K., Arch. 6. Entwin., 19292, 118, 359. 

? Srinath, K. V., Zeit. f. Adst. Vererbgsl., 1939, B77, 
H.I., 104. 

3 Bridges, C. B., Genetics, 1917, 2, 445; Anat. Rec., 
1923, 15, 357. 


TWO NEW SPECIES OF ASPIROMITUS 
St. FROM BOR-GHAT (LONAVALA 
& KHANDALA) 
By a strange coincidence the Genus aspiromitus 
St. from Bor-Ghat (Lonavala and Khandala) 
happens to be worked upon at two places at 
the same time. Mahabale! has described a new 
form from Khandala and makes it a new 
species. In the Botanical Laboratory of the 
Fergusson College, Poona, work has been in 
progress on Riccia, Anthoceros, Notothylas and 
Aspiromitus from Bor-Ghat and places near 
Poona, for the last few years. In November 
1940, specimens of Anthoceros and Aspiromitus 
were sent, along with observations made on 
them, to Dr. S. K. Pande of Lucknow. A paper 
giving a detailed description .of the different 
forms of Anthoceros Linn. and Aspiromitus St. 
collected so far from the localities mentioned 
above, has been sent to the Editor, Bombay 
University Journal, for publication and is ex- 
pected to appear in the next issue of that 
periodical. It is thought necessary, in view of 
Mahabale’s note, to report in Current Science 
the distinctive features of the two species of 





60 Letters to the E-ditor 


Aspiromitus St. investigated at the Fergusson 
College, Poona. These species are quite new to 
science and are very common at Bor-Ghat 
(Lonavala and Khandala). 

I. Aspiromitus khandalensis, Apte and Sane, 
Thallus 
green in colour, up to 40 mm. in diameter, 


sp. nov.—Dioecious. circular, dark 
deeply lobed, cavernous, firmly attached to the 
substratum by the ventral surface except at 
the margins. Segments oblong or wedge 
shaped, overlapping along the lateral margins 
and slightly ascending towards the apices. 
Surface cells about 284, as long as broad, poly- 
goral or. rectangular. The _ single 
thallus bears a large number of capsules up to 


75. Involucre 4-5 mm. long. Capsules stomati- 


female 


ferous and up to 40 mm. long. Stoma 56v »~ 35x. 
Spores up to 604 in diameter, dark black, with 
blunt _ spines. 
short, bent and sometimes branched. Male 


Pseudo-elaters many celled, 
plants small, with many antheridial chambers 
on the dorsal side; each chamber contains inore 
than 30 antheridia; the antheridium measures 
1754 X 91x. 

II. Aspiromitus Fergussoni, Apte and Sane, 
sp. nov.—Dioecious. Thallus a rosette, 40-45 
mm. in diameter, light green in colour, with 
four or five, rarely more, deep, slightly over- 
lapping lobes. Lobes truncate in form, pros- 


trate or sub-erect and 15-20 mm. long. 
Surface cells 35-42u x 49-63u, rectangular or 
polygonal. Capsules 20-40 on a single plant. 
stomatiferous; about 40 mm. rarely 50 mm. long. 
Stoma 63 x 42u. 


7 mm. long, solitary or fused in twos or threes. 


Involucre cylindrical, up to 


Spores 36-40 in diameter, dark black in colour 


with spiny surface. Elaters multicellular, 
straight, extremely elongated with or without 
branches. Male plants small, upper portions 
of the lobes studded with conspicuous yellow 
antheridial chambers. Each chamber contains 
numerous antheridia, generally 40 but more 
than 100 have also been noted. The antheri- 
dial body is large and measures 1604  100z. 

It will be seen that the spore and elater 
characters of A. Dixitianus, Mahabale, agree 


with those of A, Fergussoni, but the latter 


mixture 


Current 
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differs greatly from the former in (i) the form 
and size of the thallus, (ii) the lengths of the 
capsule and the involucre, and (iii) the num- 
ber and size of antheridia. Perhaps Mahabale’s 
description of these characters in A. Dixitianus 
may possibly agree with that of the juvenile 
condition of A. Fergussoni and a_ suspicion 
arises that Mahabale might have based his new 
species on the study of only young stages of 
A. Fergussoni. This point will have to be 
settled in the future work on these forms. 
V. V. APTE. 
P. V. SANE. 
Department of Biology, 
Fergusson College, 
Poona 4, 
January 16, 1942. 


1 Mahahale, T. S., Curr. Sci., 1941, 10, 530 


SOME OBSERVATIONS ON AN 
“IMPROVED METHOD FOR THE 
DETERMINATION OF PROTHROMBIN 
TIME” 

THE “improved method”! introduced two ideas, 
though in practice the change is only in one 
step. The first idea is, that instead of aldin2 
thromboplastin to the oxalated plasma, incuzt- 
ing the mixture and then adding the caJciuin 
chloride, it is as reasonable to bring together 
calcium and thromboplastin and add_ this 
(calcium and thromboplastin simvi- 
taneously) to the oxalated plasma in one step. 
We may add that this procedure has already 
been recommended or adopted by Napier and 
Das Gupta.- But we would submit that this 
is not entirely in accordance with the principle 
of Quick’s test. 
the dilution of prothrombin in the plasma with 


The second idea is to reduce 


the hope of shortening the prothrombin tine 
“Both these problems were solved by adding 
directly to the plasma 0-2 e.c. of 1 in 20,000 
venom solution in 0-025 calcium chloride.” 
The total volume of the reaction mixture was 
thus reduced to 0:4 c.c. 


when thromboplastin and calcium solution were 


instead of 0°6 c.c. 


separately prepared as in Fullerton’s work." 


This modification, the authors. point out, 
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resulted in an increase in the concentration of 
the prothrombin in the reaction mixture by 
about 33 per cent. Fullerton obtained a pro- 
thrombin time of 18 to 25 sec.; while the pro- 
thrombin time with the “improved method” 
was 8 seconds. 


After reading the above communication on 
“the improved method”, we first carried out 
a series of estimations of prothrombin time 
introducing similar variations in Quick’s method, 
i.e., using thromboplastin from rabbit’s brain. 
In one series, we first estimated the prothrom- 
bin time of plasma according to the usual 
technique of Quick* (adding thromboplastin 
to the oxalated plasma, incubating the mixture 
and then adding calcium chloride). Imme- 
diately after, we estimated the prothrombin 
time of the same specimens, making a simulta- 
neous addition of thromboplastin and calcium 
to oxalated plasma. The prothrombin time 
was not shortened by the alteration in the 
procedure. In a second series, after estimating 
the prothrombin time of plasma according to 
the orthodox Quick’s method, we adopted the 
procedure recommended by the _ Calcutta 
workers, namely, adding directly to plasma a 
solution of thromboplastin in 0-025 M. calcium 
chloride. Even after this procedure, which 
reduced the total volume of the _ reaction 
mixture from 0-3 c.c. to 0-2 c.c. the prothrom- 
bin time was not reduced. The results were 
somewhat inconstant but in no case did we 
obtain any marked reduction, on account of the 
increased concentration of prothrombin. 


Finally, we made a third series of observa- 
tions closely following the procedure adopted 
by Calcutta workers. We used Boot’s ‘Rus Ven’ 
in a dilution of 1 in 20,000. To our great 
surprise, we did not find any marked reduction 
as indicated by the results of Calcutta workers. 
Details and results are omitted for want of 
space. It has been pointed out to us that the 
sample of venom we used was not very potent 
having been kept in Vizag for some months 
under varying conditions of temperature. We 
admit the possibility of reduced potency in the 
sample we employed. It is possible that they 
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used fresh and more potent venom. The 
question then arises whether one can expect 
the same degree of reduction in prothrombin 
time with different venoms used, according to 
the improved technique. 

The necessity to shorten the prothrombin 
time is not obvious. Some workers® have 


‘found that the time interval according to 


Quick’s method (12-25 seconds) was too short 
and likely to give rise to errors and inaccu- 
racies in observation and suggested a modifica- 
tion, viz., using Heparin as anticoagulant to 
prolong the time-interval. According to Cal- 
cutta workers it is an advantage to have 
a shorter test time. While the majority of 
workers who have used Quick’s test admit the 
inconvenience of preparing fresh thrombo- 
plastin for every batch of tests, none complain- 
ed of any technical difficulty in accurately 
observing the end point, which Illingworth® 
particularly mentions as exact. 

It was determined by simply noting when 
the mixture coagulated and not by noting the 
“formation of the fibrin web in the opaque 
solution”: It was Fullerton who took this latter 
criterion as the end point. 


D. V. S. Reppy. 
C. VENKATARAMIAH. 


Department of Physiology, 
Andhra Medical College, 
Vizagapatam, 
November 8, 1941. 


1 Iyengar, N. K., Sehra, K. BR. and Mukerji, B., 
Curr. Sci., 1941, 10, 326. 

2 Napier, L. E., and Das Gupta, Jd. Med. Gaz., 1941, 
76, 229. 

® Fullerton, H. W., Zancet, 1940, 2, 195. 

* Quick, A. J., and Leu, M., /. Biol. Chem., 1937, 
119, 81; /. 4. M. A., 1938, 110, 1658; Am. /. of Med. 
Sci., 1940, 199, 1. 

5 Dam, H., and Glavind, J., /. 4. 47. 4., 1940, 115, 
149. 

® Illingworth, C. F. W., Zancet, 1939, 1, 1031. 


THERE seems to be a certain amount of con- 
fusion of ideas with regard to the correct 
interpretation of the results communicated in 
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our note in Current Science.! The author of 
this letter would have found all the answers 
to the points raised by him in the full paper 
which has been accepted for publication in the 
Indian Journal of Medical Research, 1942. 

(1) Regarding the ‘priority’ question, the 
idea of combining thromboplastin and calcium 
in the same solution was evolved in the Bio- 
chemical Standardisation Laboratory and actual- 
ly solutions were supplied to Dr. Das Gupta to 
enable him to carry out routine prothrombin 
determinations on a large scale. Our idea was 
to collect sufficient data before actually claim- 
ing the advantages of our method over other 
methods already in existence. In the paper 
by Napier and Das Gupta referred to by the 
author, the name of one of us (N. K. I.) 
actually occurs (1.M.G., Vol. 76, p. 232). 

(2) Regarding the question of ‘speeding-up’ 
of the reaction, the author seems to have the 
impression that the “prothrombin time” is 
reduced from 18 secs. to 8 secs. By employing 
Fullerton’s technique and using a solution of 
Russell viper venom available in this Labora- 
tory (and not ‘Rus-Ven’ of ‘Boots’ or ‘Stypven’ 
of B.W. & Co.), the prothrombin time has been 
found to be 11-14 seconds. 
venom solution and combining it with calcium 
the ‘prothrombin-time’ was found to be 8-10 
secs. The reaction time is therefore speeded 


Using the same 


up only to this extent, and not from 18 secs. to 


f~ 
Science 
8 secs. as probably inferred by the author. In 
the complete paper submitted for publication, 
comparative figures of prothrombin-time of 
normal human plasma, as determined by the 
two methods (Fullerton’s and ours) are given. 

(3) Regarding the end-point determination, 
Fullerton suggested that ‘first appearance of the 
fibrin web’ was a good criterion. Employing 
this criterion, it was found that the results 
were more reproducible. There is a certain 
amount of lag between the first appearance of 
fibrin web and the final setting of the clot. It 
is advisable to watch for the first appearance 
of the precess of clotting when it is possible to 
do so, as in this particular solution. Rabbit’s 
brain extract, as originally used by Quick, 
would be so opaque as not to permit the 
observation of this rather fine criterion. This 
is probably the reason why Quick has not 
mentioned this as the criterion. 

The author has not stated the positive side 
of his investigation, i.e., the actual ‘prothrombin 
time’ obtained by using our technique. It 
would have been easier for us to estimate the 
divergence of results if this information was 
supplied. We shall be glad to send the venom 
used by us for any further work that the 
author wishes to do to settle these points. 

B. MUKERSI. 

December 15, 1941. 


1 Curr. Sci., 1941, 10, 326. 





RAINFALL FREQUENCY AT PATIALA 


L. D. MAHAJAN 
(Mahendra College, Patiala) 


—— years ago, Mr. L. J. Sedgwick,' te.s., 

of Bombay, studied “the frequency of rain- 
fall at five stations in the south of the Bombay 
Presidency” and deduced results 
regarding the variations of rainfall in those 


certain 
regions. In the present note, the frequencies 
of rainfall at Patiala which lies in the south 
of the Punjab have been studied in a similar 
manner. 


1 LL. J. Sedgwick, AMfemoirs of the India Metecrologica] 
De pt., Poona, 23, Part 8, 


The frequencies have been broken up into 
a number of classes and each class covers a 
range of 0-20 inches. The classes are arranged 
in groups, each having five classes and covering 
a range of 1-00 inch. For detailed and more 
accurate study, the rainfall from 0-01 to 1-00 
inch (group 1) has also been divided into 
ten equal sub-classes, each covering a range 
of 0-10 inch (Table I). 


The rainy days having rain less than 0-01 
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TABLE I 
Table of Rainfall Frequencies, Patiala (South Punjab) 
Totals — Rainfall due 
. _— Y te” 1} 2)_ 3 s6OU} , ae lad 
No. Class 1901-10 | 1911-20 | 1921-30 1931-40 1901.40 totale | to. each class 
| | in inches 
| (0-01—0-10 | 121) 508 | 58) 147 | 103) 52) 199 | 334) ¢gs ne 
' | (0-11—0-20 | 77) 18 | go, 17 | g7, 190 | 3g; 130 | 33), 66 = 
- (021-030 | 45) ¢ 51) | 54) ; =a) lUU[? : 
: | io-31—0-40 | 36) *! | 37, 88 | Six * | ies; 3 101-4 
, (0-41—0-50 | 28) ,. 27) 35) ws 5 ee cme . se 
3 | (0-51—0-60 | 23) 51 23 50 | 16) 51 16) © | 7B, 197 11415 98-5 
(O-61--0-70 | 20) , me ot 2 Beto 21 | | 93) sae 
‘ io-71—0-80 | 14) °4 | 39; 2 | yg; | 17 38 | 57) 1 91-0 
‘ (0-81—0-90 aa - an 9) | 10) o, | at) | 44) ae 
5 (0-91—1-00 | 11) 7 | ag; 2 | ag; 28 et lia = 16-2 
| 
6 1-01—1-20 21 3 | 15 | 16 | 67 73+7 
7 1+21—1-40 | 10 5 | 15 44 57-2 
8 1-41—1-60 9 10 | 13 | 8 40 | 202 60-0 
9 1-€1—) -80 11 7 | 3 | s 29 49°3 
id 1-81 —2-00 3 8 | 5 | 6 22 41-8 
j | 
| 
1 2-01—2-20 1 2 | 0 | 2 15 315 
12 2-21—2-40 | 1 4 | SA 2 9 | 20-7 
13 2-41—2-60 3 1 | 4 | 4 12 | 53 30-0 
4 2-61--2-80 1 3 | 3 | 3 | 10 | 27-0 
15 2-81—3-00 2 1 | 2 | 2 7 20-3 
16 3-01—3-20 | 2 1 | 3 1 7 | 21-7 
17 3-21—3-40 | 1 5 | 1 2 | 9 | | 29-7 
18 3-41—3°00 | 0 2 2 2 6 27 21-0 
19 3-61—3-80 | 1 1 | 1 0 3 | 11+] 
20 | 3-81—4-00 | i 0 | 0 l 2 | 7-8 
| | | 
21 4-01—4-20 | 0 0 | 0 0 Oo | 0-0 
22 4-21—4-40 0 0 | 1 l 2 | 8-6 
23 4-41—4-60 0 0 | 0 0 0 5 0-0 
24 4-61—4-80 | 0 1 | 0 ] 2 | 9-4 
5 4-€1—5-00 | I 0 | 0 0 l 4-9 
| i 
26 5-01—5-20 | 0 0 | 0 0 0 | 0-0 
27 | §-21—5-40 | 1 0 | 0 ] 2 10°6 
28 5-4'- 5-60 | 0 0 | 0 0 0 | 5 0-0 
29 £+61—5-80 | 0 1 | 0 0 1 | 5+7 
20 5-81—6-00 | 0 ‘4 0 1 2 11-8 
31 6-01—6-21 | 0 0 0 o | 0 0-0 
32 6-21- 6-40 | 0 1 | 0 ri 1 | 6-3 
33 6-41—6-60 1 0 | 0 0 e 3 2 6-5 
34 6-61— 6-80 0 0 0 | 0 0 | 0-0 
76 | 6-81—7-00 0 0 0 | 0 0 | 0-0 
| 
36 Above 7-00 0 0 0 | 0 | o | 0 0-0 
en See CS CS eee ana 
Totals 469 414 450 | 376 1709 || «1709 | 1000-5 
| 
| Mean Anneval | Average 
| Rainfall .. 26-0 26-69 22-89 | 24-98 25-29 hememane 0-58 
| nS 


inch are counted as rainless days in the table. 
The data which are used in the table have 
been collected from various sources. They 
extend from 1901 to 1940, The frequencies are 


given for each ten years period as well as for 
the whole period. The last two rows give thé 
totals of frequencies and the mean annual 
rainfall for each decade, 
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A curve has been drawn (Fig. 1) represent- 
ing the relation between frequencies (totals of 
frequencies for the whole period) and the 
the class intervals. It is 
the frequencies fall very 


central values of 


almost L-shaped, i.e., 
wo | 


700 


Li 


raintall—frequency 
to re) SU > 
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——» central values of class intervals in inches 





increase of rainfall amount, 
almost 
This curve 


rapidly with the 
but for high 
constant and are very very low. 
agrees with those of Mr. Blanford obtained for 
book on 


classes they become 


stations and used in his 
“Climates and Weather of India”, 
with those obtained by Mr. L. J. Sedgwick for 
a few stations in the south of the Bombay 
Presidency and used in his paper on “the rain- 
fall in the south 
of the Bombay Presidency”. 

The 
Table I clearly indicates that the light showers 
of the middle value 0-10 inch and range 0-01 
to 0:20 inch (class 1) are more common than 


a few 
and also 


five stations 


frequencies at 


comparison of frequencies given in 


the showers of higher middle values (higher 
classes), and the comparison of frequencies of 
the sub-classes in group I shows that the 


showers of the first two lowest ranges 0-01 to 
0-10 inch and 0-11 to 0-20 inch have very 
high and almost equal frequencies. The table 


Current 
Science 
also indicates that the frequency decreases with 
the rise of class very rapidly. 

The last column in the table gives the 
approximate total rainfall yielded by each class 
during the whole period of forty years. It 
shows that the greatest amount of rainfall is 
contributed by falls of about 0-30 inch 
middle value and next to it (nearly the same) 
by falls of about 0-50 inch middle value. 
The average heaviness of the rainfall, i.e., the 
average rainfall for each rainy day is 0-58 
inch. Thus the greatest quantity of rain is 
yielded by falls not differing much from those 
of average heaviness which confirms Blanford’s 
statement. 


The other point of interest is a marked 
diminution in the number of falls of the lowest 
value class in the second and the fourth 
decades which is indicated by the values given 
in class 1. The value is the lowest in the 
last decade which shows a possible decline in 
the frequency of the lowest class. But such 
change is not visible in the higher classes. 

Moreover, it also shows that on the whole 
the frequency of rainfall is decreasing with 
time which is indicated by the totals of fre- 
quencies for each decade. The comparison of 
frequencies and the mean annual rainfall for 
each decade indicates that the latter does not 
merely depend upon the former. There had 
been never any rainfall of value higher than 
6-60 inches during the last forty years. 

Besides, the examination of annual rainfall? 
of the last forty years indicates that on the 
whole the annual rainfall is decreasing irregu- 
larly with the years. 

The author is indebted 
Government, Patiala, for providing facilities to 
carry out the above work in the Research 
Laboratory of Mahendra College, Patiala. 


to His Highness’ 


* A separate paper is being published on this subject 


by the author. 
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Chemical Species (La Notion D’Espece En 
Chimie). By Jean Timmermans. Trans- 
lated by Ralph E. Oesper. (Macmillan, 
London), 1941. viii+177. Price 18sh. 
We owe to Lavoisier, among so many 

other things, a correct exposition of the 

meaning of the word ‘element’. The famous 
controversy between Berthollet and Proust 
was responsible for bringing out clearly the 
difference between definite compounds and 
mixtures. Since then our ideas about 
chemical species have become clearer as 
a result of progress in chemical theory on 
the one hand and the accumulation of exact 
experimental data on the other. But, con- 
fusion in distinguishing between different 
types of homogeneous substances—leaving 
aside the question of isotopes in elements— 

has not been rare. In fact, as late as 1908, 

Le Chatelier found it necessary to say “The 

‘norganic chemists (less favoured than their 

organic brethren) have too often allowed 

themselves to be seduced into artificially 
augmenting the number of real compounds.” 

Preparation of pure materials, determina- 

tion of the purity of substances, identifica- 
tion of the homogeneous nature of different 
kinds of matter by physical and chemical 
criteria is supposed to be and should be an 
essential part in the training of a chemist. 
Le Chatelier’s accusation, however, would 
never have been made if such training had 
been uniformly imparted in all chemical 
research centres to investigators at some 
stage of their chemical education. The 
need for a thorough training in the founda- 
tions of chemical science is as great to-day 
as ever before and should an outline of 
a sound scheme for such education be 
needed, one has only to secure a copy of 
Prof. Timmermans ‘Chemical Species’ 
translated from the French original into 
English by Prof. R. E. Oesper. The book 
under notice deals, in an admirable manner, 
with the different aspects of the points 
mentioned above. Information of great 
value is included in the 26 chapters of this 
small volume of 177 pages. Special mention 
may be made of two very brief but very 
important chapters, one on critical appraisal 
and choice of published data, and the other 
ca scientific and technical applications of 
pure materials, 


La Notion D’Espece En Chimie was first 
published in 1928. But, as the translator 
remarks “probably through lack of proper 
advertising this valuable little book became 
known to too few chemists and has never 
been accorded the attention it merits’. 
Prof. Ralph Oesper has rendered a great 
service to the scientific reading public by 
translating a specially revised manuscript 
from which ‘both the novice and the season- 
ed veteran’ have much to learn. 

A. N. K. 


The Applications of Chemical Engi- 
neering. Edited by Harry McCormack. 
(Chapman & Hall, Ltd., London), 1940. 
Pp. x + 431. Price 2lsh. net. 

This book is the outcome of the recogni- 
tion of a long-felt need for a _ practical 
laboratory handbook on the subject of 
Chemical Engineering. It is a co-operative 
effort of the editor and a group of co-authors 
who are all in the profession of teaching 
Chemical Engineering in different American 
institutions. These authors have collected 
and co-ordinated all the available material 
on the practical applications of chemical 
engineering and then have selected only 
what they deemed suitable for this publi- 
cation, avoiding unnecessary and unsatis- 
factory matter. 

This book is well printed and well got up. 
It describes seventy-five experiments cover- 
ing the important subjects of temperature 
measurement, flow of fluids and heat, and 
the unit processes of evaporation, distilla- 
tion, drying, humidification, gas absorption, 
classification of solids, and size reduction. 
We find that the number of these experi- 
ments apportioned to the various subjects 
does not conform strictly to the relative 
importance of these subjects but this cannot 
be considered as a drawback because a com- 
prehensive set of experiments is _ not 
necessary for an average course of practical 
training. In the opinion of the editor, one- 
third of these experiments is sufficient and 
the teacher may select the most suitable 
ones for the purpose and the available 
equipment. 

The absence of chapters on _ industrial 
crystallisation and conveyance of solids is 
a little disappointing. The scope of this 





66 Reviex '§ 


treatise will considerably increase by an 
inclusion of these important subjects. 

The scheme underlying the chapters, each 
of which deals fully with a subject, is quite 
comprehensive. Each subject is introduced 
with a description of the underlying general 
principles in sufficient detail. Then the 
experiments are described with a statement 
of the object, details of the necessary 
equipment and the practical procedure. 
The preliminary and detailed reports with 
the forms of recording data and calculations 
are given. What is perhaps a very helpful 
feature is that each experiment is concluded 
with ‘sample data’ and ‘calculations’. There 
are graphs illustrating general principles 
and practical results, diagrams and pictorial 
representation of laboratory equipment and 
complete bibliography on each subject. 

The authors should be thanked for this 
valuable contribution to the teaching of 
practical chemical engineering. Those who 
are keen on equipping their laboratory and 
drawing up a scheme of experiments in this 
branch of engineering will do well to con- 
sult this work freely. Even the practising 
chemical engineer finds this a very helpfui 
book when he is called upon to make tests 
on his large-scale units. In short, this book 
admirably fulfils one of the wants hitherto 
felt by the teacher, the student and even the 
practising chemical engineer. 

G. G. Rao 





Text-Book of Physical Chemistry. By 
Samuel Glasstone. (Macmillan & Co., 
Lid.. London), 1940. Pp. xiii 1,289. 
Price 42sh. 

It is welcome to have under review this 
lucid and comprehensive presentation of 
Physical Chemistry by an _ experienced 
author whose other well-known books are 
“popular” with students, both undergraduate 
and post-graduate. The avowed object of 
the book is to “take the student with a very 
elementary knowledge of Physical Chem- 
istry, such as might be gained in a normal 
course on general chemistry and lead him 
by easy stages and with the simplest 
mathematical methods to such an _ under- 
standing of the subject as will permit him 
to appreciate the more advanced treatises 
and recent Journal literature”. Judged as 
a whole and overlooking a few minor 
blemishes the author has been eminently 
successful in achieving this object 3y 
judicious use of small types for difficult 
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matter and suitable appendices to each 
chapter, the subject-matter has been made 
clear, interesting and up to date. It is 
difficult to single out any chapter or 
chapters for particular mention but the 
order of presentation starting with the 
atomic structure, and the modern theories 
of valency and leading on through radio- 
activity, thermodynamics, states of matter, 
etc., progressively covers the entire field of 

Physical Chemistry in a _ precise and 

thoroughly modern manner. 

The get-up of the book and the typo- 
graphy are excellent, and there is no doubt 
that this book will have a wide appeal both 
to the teachers and to the taught. 

An Introduction to Chemistry. Part I. 
Inorganic Chemistry. By A. C. Cavell. 
(Macmillan & Co., London), 1940. Pp. 
512 + xiii. Price 6sh. 

The aim of the book is to provide 
a complete course in elementary, theoretical 
and practical chemistry. The historical 
notes at the end of each chapter form 
a new and welcome departure and would no 
doubt stimulate the interest of the young 
student in the development of the subject. 
Emphasis has rightly been placed on the 
electrochemical series as the basis for the 
study of metals in an elementary course. 
A large number of numerical problems are 
neluded to familiarise the student with 
theoretical principles. The _ collection § of 
well-selected questions at the end of each 
chapter renders the book very useful as 
a text-book. Full practical details are in- 
cluded for a large number of experiments. 

A few blemishes have to be pointed out. 
The quantities of chemicals the student is 
asked to employ in some experiments seem 
to be excessive (cf. pp. 20 and 21). On 
p. 31, the definition of solubility is incorrect 
as no mention of saturated solution is made 
therein. Structural formulae are of value 
in an elementary course and could usefully 
have been considered in dealing with the 
three phosphoric acids. The reversible 
nature of the effect of heat on calcium 
carbonate (p. 405) and of red lead (p. 451) 
has not been indicated. 

The book, which is primarily intended to 
meet the requirements in inorganic chem- 
istry of the school certificate examination 
in England, would be useful as a text-book 
for the intermediate examination of Indian 
universities B. S. Rao, 
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Intermediate Electricity. By R. W. 
Hutchinson, M.Sc. (University Tutorial 
Press, London), 1941. Pp. viii + 628. 
Price 12sh. 6d. 

This is a thoroughly rewritten version of 
the well-known “Intermediate Text-book 
of Electricity and Magnetism” by the same 
author. The Tutorial Press series has been 
a favourite with students, particularly those 
depending on private study. In all the 
books of the series, the full details of every 
step and every deduction are always brought 
home to the learner by being presented in 
a variety of ways. In fact this insistence, 
this anxiety to drive home the explanation 
is sometimes carried to such an extent that 
the more intelligent students might find 
a certain sense of inelegance and boredom 
attending a perusal of the entire book. In 
keeping with the same spirit of oversimpli- 
fication, the use of the calculus is eschewed 
or minimised and even in the case of 
trigonometric and algebraic work there is 
more of wordy explanation than symbolic 
derivation. But on the other hand practical 
and everyday applications and examples 
likely to appeal to the experience of students 
are plentifully introduced and_ illustrated. 
These characteristics of the series are fully 
retained in this new version of the book, 
but the format, illustrations and typography 
have been very much improved. The author 
has also tried to develop the subject ab initio 
in a modern manner, the planetary model 
of the atom being introduced at the very 
outset. Modern developments having a 
bearing on practical life, such as Television, 
High Voltage Generators, the Grid System 
of Distribution, and so on, are touched upon 
in such a manner as to make the funda- 
mental principles easily intelligible. Por- 
traits of the pioneers in the subject are 
interspersed throughout the book and some 
highly interesting photographs form full- 
page illustrations. Questions are collected 
together at the end and answers supplied. 
Almost all topics in electricity and magnet- 
ism usually included in the Pass Degree 
courses of Indian universities have been 
included, but the treatment is not advanced 
enough to satisfy all the requirements of 
such a course. Though the standard: of 


difficulty is well within the attainments of 
Intermediate students, it would not be 
possible to include all the portions here 
dealt with in an Intermediate course of two 
years unless more hours are devoted to 
physics than it has so far been possible to 
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do. Thus the book does not exactly satisfy 
the needs of Intermediate or B.Sc. students, 
but falls in between. The get-up is now 
very much better than before and if some 
details are omitted, or if some more mathe- 
matics is supplied, both Intermediate and 
Pass Degree students can use the boo’ with 
a good chance of obtaining a clear grasp of 
the essentials of the subject. Zz. &. &. 


Galois Lectures No. V. By J. Douglas P. 
Franklin, C. J. Keyser, L. Infeld. (Scripta 
Mathematica, New York), 1941. Pp. 124. 
Price $1°25. 

This excellent booklet of 124 pages con- 
sists of four lectures delivered by eminent 
mathematicians at the Galois Institute of 
Mathematics, Long Island University, Brook- 
lyn. These lectures appeared from time to 
time in the journal Scripta Mathematica. 
The first lecture is a survey of the theories of 
integration by J. Douglas, the prover of the 
Plateaux Problem. It is a very well-written 
and readable article which develops the 
theory of integration starting from the 
elementary area concept to that of Denjoy 
integration, explaining the significance of 
the various theories. The article is well 
worth perusal even by applied mathe- 
maticians—Engineers, Physicists, etc. The 
second is on the simplest’ unsolved 
problem in mathematics, viz., “The Four- 
Colour Problem” by Franklin, one of the 
best workers in this field. The author deals 
with connected problems such as_ those 
concerning graphs and gives the usual 
proof of the fact that five colours are 
always sufficient to colour any map however 
complicated it is. The third lecture by 
Keyser is on the life of Charles Pierce, a 
pioneer of the teaching and development of 
mathematics in America in the latter half 
of the last century. The fourth is by Infeld 
on the “Fourth Dimension and Relativity”, 
which is written in the form of a dialogue 
between a relativist with a clever pupil or 
a scientist with minimum mathematical 
equipment. A reading of this article by 
a non-mathematician will dispel many of 
the wrong notions commonly held by him 
about relativity and the reality of the fourth 
dimension space associated with it. 

The publishers of the Scripta Mathematica 
deserve the gratitude of the mathematical 
vorld for publishing this series in bound 
form. We await the publication of the 
other numbers of the series with interest. 


K. V. 
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Burnt Clay or Surkhi as Pozzolana. By 
C. A. R. Khan and Lal C. Verman. 
(Bulletin No. 24 of Indian Industrial Re- 
search.) (Manager of Publications, Delhi), 
1941. Pp. 53. Price Ks. 1-6 or 2sh. 
Pozzolanas are materials which easily 

react with fat lime at ordinary temperatures 

to form cementatious products in the 
presence of water or water vapour. Though 

Portland cement to-day forms the bulk of 

the cementing materials used in the build- 

ing trade, surkhi and similar pozzolanas 
still hold their own both in this country 
and abroad in many fields of application 
when a really good hydraulic mortar is 
required. There are many factors besides 
the firing temperature which influence the 
quality of a pozzolana mortar, such as the 
chemical composition of the original clays, 
time of maturing, grain size distribution, etc. 
Khan and Verman have carried out a com- 
prehensive investigation on these properties 
ana their correlations starting with surkhis 
prepared from clays found in the vicinity 
of Calcutta. Thus it is found, among others, 
that high magnesium lime gives stronger 
mortars than high calcium lime, while 
increase in iron and aluminium content 
appears to reduce the tensile strength. 

Over-burnt surkhi is superior by 25 per 

cent. and underburnt surkhi is inferior by 

14 per cent. on the average to well-burnt 

surkhi, at long periods of maturing. 

A rather strange empirical relationship 
has been drawn between the tensile strength 
S (lbs. per sg. inch.), and the time of 
maturing T (days): this is designed as a 
“log-log relationship’’ but expressed as 
S=K log, log, a T, where “K is a constant 
denoting the slope of the straight portions 
of curves and a is a constant determining 
the position of the curves”! 

M. A. G. Rau. 


The Nutritive Value of Indian Foods 
and the Planning of Satisfactory Diets. 
The third edition of this well-known and 

widely circulated Health Bulletin No, 23, 

issued under the authority of the Nutrition 

Research laboratories of Coonoor, has 

recently been published. The Bulletin has 

the merit of reminding a starving nation 
that milk and fruits and pulses and fats, 
enrich the diet and balance its composition. 

The planning of a satisfactory diet is one 

of economics and as the Bulletin points out, 
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it is difficult, in fact impossible, to supply 
a really satisfactory diet for a nation whose 
average income is crushingly low. Has the 
country been producing a sufficient quantity 
of the vitaminic and protective foods to 
render them available to the poorest citizen 
of the country? The agricultural economy 
of the country should, in the first instance, 
be directed to keep the nation well fed. 

It is pertinent to recall what Sir John 
Orr has recently pronounced in this con- 
nection: “The right of every individual to 
the means of attaining his full inherited 
capacity for health and physical fitness, 
should rank equal with his right to religi- 
ous and political freedom. In actual fact, 
children born of poor parents in poor 
districts are of poorer physique, suffer more 
from disease and have a lower expectation 
of life than children born of well-to-do 
parents. There is evidence to warrant the 
assumption that inadequate diet is the main 
cause of this grave social injustice. If we 
are going to plan for human welfare, we 
should begin with a food policy based on 
nutritional needs. This would do more to 
promote health and happiness, and alleviate 
the worst effects of poverty, than any other 
measure. If every family knew that, under 
any circumstances, they would have suffi- 
cient of the right kind of food to give their 
chilaren full opportunity for the enjoyment 
of a healthy life, the worst fear of want 
woula be eliminated. 

“A food policy based on human 
would involve a great increase in agri- 
cultural production. It is estimated that, 
to bring the diet of the United States up 
to the standard for health, there would 
need to be an increase in the consumption 
of the five most important health foods by 
the following amounts: butter 15 per cent., 


needs 


milk 20, eggs 35, fruit 70, vegetables 100. 
Even larger increases are needed in most 
other countries. The need for increased 


production would bring prosperity to agri- 
culture. For many years ahead, there would 
be no fear of any slump in agriculture due 
to over-production of food.” 

President Roosevelt has 
“freedom from want” as one of fundamental 
freedoms of man. May we not hope that 
the termination of the present conflict will 
also witness a termination of the appalling 
conditions of starvation which are so acute 
in this unfortunate country 
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(1) Report on the Marketing of Rice in 
India and Burma. (Manager of Publica- 
tions, Delhi), 1941. Pp. 626. Price Re. 1-4. 

(2) Report on the Marketing of Groundnuts 
in India and Burma. (Manager of Pub- 
lications, Delhi), 1941. Pp. 446. Price 
Re. 1-4. 

(3) Report on the Marketing of Potatoes 
in India and Burma (abridged edition). 
(Manager of Publications, Delhi), 1941. 
Pp. 78. Price As. 8. 

(4) Report on the Marketing of Jute in 
India and Burma. (Indian Central Jute 
Committee, Calcutta), 1941. Pp. 301. 
Price Rs. 2-8. 

RICE 

(1) A handy authoritative reference book 
on the marketing of rice in India and 
Burma has been a long-felt need. The 
monograph of the Agricultural Marketing 
Adviser fulfils the need. Almost every 
aspect of the problem of marketing of rice 
has been considered in this volume. Each 
chapter contains a wealth of details and 
recommendations which will be very useful 
to the student, the trader in rice, the 
reformer and the politician. 

The first chapter dealing with the supply 
side of rice gives an interesting history of 
paddy culture and a clear analysis of the 
different seasons for sowing, harvesting and 
marketing in various provinces of India 
and Burma. It also gives a_ valuable 
account of the different varieties of rice 
grown in the country. The chapter lays 
stress on the inadequacy of our rice supply 
to feed our growing population and on our 
regrettable dependence on foreign imports 
of rice. 

The second chapter on “Utilisation and 
Demand” gives an evaluation of paddy and 
rice utilised for different purposes such as 
sowing, stock-feeding, manufacturing into 
products (e.g., murmura, keel, chura) for 
industrial uses, for export and by far the 
most important of all, for domestic con- 
sumption. 

The third chapter under the caption 
“Wholesale Prices” begins by stating that 
Indian prices are entirely uninfluenced by 
world price trends and that even within 
the country there is no such thing as an 
average price of rice. It also points out 


the woeful lack of organisation for the sale 
of paddy in comparison with that of the 
relatively organised market for rice. After 
enumerating the methods devised by the 


Government for the speedy dissemination 
of market news for the _ agriculturist 
through the radio and the press, the chapter 
gives a resume of the working of the 
Agricultural Produce (Grading and Mark- 
ing) Act and of the pushing into wider use 
the AGMARK grades. 

In Burma, there is not much disparity 
between the paddy prices and rice prices 
except for some premiums paid for old 
crops and for “boat” paddy coming from 
riverain tracts. The only disruptive ten- 
dency in Burma is the dealing in “futures” 
which instead of levelling seasonal fluctua- 
tions in prices aggravates them. 

The succeeding three chapters deal in 
great detail with the preparation of rice for 
the market, assembling and classification, 
grading and standardisation. Rice passes 
through a long array of middlemen. In this 
process of assembling the produce and dis- 
tributing it, as the chapter points out, there 
are involved much wastage of effort, un- 
necessary payments and the heavy economic 
loss resulting from the profiteering of a vast 
number of middlemen by which the actual 
price got by the grower for his produce is 
greatly depressed. The trade in rice is 
carried on only through a visual examina- 
tion of samples of paddy and the rice con- 
tents of samples. This rough method is 
highly unsatisfactory. So the chapter lays 
it conclusively that full use should be made 
of the Agricultural Produce (Grading and 
Marking) Act, 1937, and the produce should 
be graded according to the specifications of 
the Act. 

The next four chapters on “Conservation”, 
“Handling and Transportation’, “Whole- 
sale Distribution” and “Manufacturing and 
Distribution of Rice Products” apart from 
dealing with the respective topics exhaus- 
tively. offer some valuable recommenda- 
tions. For the bulk-storage of paddy it is 
recommended that growers in particular 
areas should by co-operation start central 
storage and marketing societies and thereby 
gain an extra-profit by selling stored grains 
only at the end of the seasonal glut. The 
greatest single addition to the marketing 
charge of rice comes under the head 
“freights” and any reduction of transport 
charges will not only expand the market for 
the grower in different regions but will 
confer a real benefit to the consumer. The 
operation of the “flat rate principle of 
rates” and “the telescopic scale of rates” in 
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the railways have not in any way substan- 
tially reduced the handicaps in the market- 
ing of rice. A planned and drastic reduction 
of rates can alone minimise the handicaps. 
In the distributive trade of rice there exists 
a host of intermediaries between the grow- 
er and the consumer. The chapter does well 
in pleading for “a proper system of market- 
ing and for a more direct participation in 
the marketing process by the grower him- 
self.” 

In India, about 5-7 per cent. of the total 
crop production (2°41 million tons) is 
utilised for seed. Such a large utilisation 
of grains for seeds is due to faulty seed 
selection and faulty methods of cultivation. 
The eleventh chapter draws our attention 
to the immense good that can come about 
by the Agricultural Departments popular- 
ising the use of seeds of improved high- 
yielding strains. The absurd multiplicity of 
weights and measures current in the country 
leads to a good deal of foul play. The 
recommendations made in chapter XII 
favour the strict enforcement of _ the 
Standard of Weights Act, 1939, in the pro- 
vinces and the adoption of the Imperial 
gallon as the standard of dry measure at 
least in wholesale transactions. 

Wherever possible, explanatory diagrams 
and photographs are given. The appendices 
supply statistical data and information 
about the marketing acts in the country and 
practices obtaining elsewhere. The volume 
is a welcome addition to the long list of 
publications which the Agricultural Market- 
ing Department has to its credit. 

GROUNDNUTS 

(2) Among the groundnut producing 
countries of the world India tops the list 
both in the area under groundnut cultiva- 
tion and in the quantity produced. The 
average acreage and production during 1933 
to 1937 were 7 million acres (36 per cent. 
of the world acreage) and 2°82 million tons, 
(34 per cent. of the world production). 
About 40 per cent. of the total production 
enter into international trade. India ranks 
first in the export of groundnut kernels and 
the average value of exports during 1933- 
34 to 1937-38 was 11 crores of rupees. 
Hence the importance of the study on 
marketing of this cash crop. 

The first chapter contains a description 
of the chief varieties of groundnuts grown 
in India, the sowing, harvesting and 
marketing seasons of the crop and the out- 
lets: for the surplus kernels and oil-cake. 
According to the second chapter, the actual 
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quantity of the produce demanded is neces- 
sarily regulated by the relative prices of 
vegetable oils, animal fats and margarine 
and also by the size of the Indian crop. In 
the chapter on ‘Prices’ we find that the 
Indian producer is unable to reap the full 
benefit of the higher prices paid for his 
produce in the international trade due to 
the intervention of a host of intermediaries 
and the want of adequate marketing intelli- 
gence. Apart from these the essentials for 
better marketing are conspicuous by their 
absence. Besides promoting regulated mar- 
kets, the establishment of organised trading 
in ‘futures’ in the chief ports exporting 
groundnuts will smooth out price fluctua- 
tions and give further security to the 
primary producers. 

The chapter on the ‘Preparation for 
Market’ convinces us that a little more care 
given to the harvesting of the crop at the 
right time, and the decortication of ground- 
nuts by machines instead of by the hand 
with the help of mallets and sticks will 
help to fetch higher price for the crops. 
In the chapter on ‘Assembling’ we come 
across ail the shortcomings familiar to the 
Indian market in agricultural produce. 
Regulated markets and co-operative credit 
and sale societies, according to the Report, 
will mitigate these evils. The internal con- 
sumption of groundnuts is fast increasing, 
yet no organised trade bodies have been 
evolved to look after the interests either of 
the primary producers or of the sellers at 
the crushing centres. 

The Report further deals with the ‘grad- 
ing standardisation’ of groundnuts. The 
Report shows that the _ fatty acids, 
ordinarily found in Indian kernels, can be 
appreciably reduced by improved decorti- 
cation, reduction of moisture, harvesting 
the crop when it is fully ripe and better 
storage. Freeing the kernels from im- 
purities such as shells, nooks and broken 
kernels and castor seeds will also ensure 
better prices. If the grading of groundnuts 
is done according to the Agricultural Pro- 
duce (Grading and Marking) Act, 1939, 
we can look forward to a bright future 
for the Indian producer of groundnuts. 
Storage of groundnuts has never been a 
great problem because storage for more 
than a year results in the deterioration of 
the kernels, and storage is also very risky 
on account of the wide price fluctuations 
which prevail in the trade. 

The railway rates for groundnuts are 
higher than that for other oilseeds, and 
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the Report pleads for a revision of rates. 
If the railway is to hold its own position 
against cheaper motor transport and be of 
substantial benefit to the producers, the 
rates for the transport of groundnut should 
be the same as those for other oilseeds and 
there should be no discrimination shown 
against groundnuts. 

It is mentioned that the export of ground- 
nut oil to the foreign markets has got a 
great future. The Government must facili- 
tate rapid progress by starting grading 
centres for oils and kernels. Our internal 
market can. be vastly improved by making 
Vanaspati popular and by using groundnut 
oil for producing lubricants. The Report 
also warns us against looking with dis- 
favour upon the crushing of groundnuts by 
‘chekkus’ because the oil produced by this 
process has a premium over oil produced 
by mills. There is also much scope for the 
expansion of the use of groundnut cakes 
for feeding cattle and for manuring. Here 
again, heavy transport charges and the 
prejudices of consumers stand in the way 
of rapid progress. 

The Report advances a case for a regional 
planning for growing different varieties of 
groundnuts according to the characteristics 
of different soils and climatic conditions 
and suited to the purpose for which the 
crops are raised. The distribution of better 
varieties of seed and the dissemination of 
the knowledge of scientific groundnut culti- 
vation will go a long way towards increas- 
ing the yield per acre. 

The curse of marketing in India is the 
use of a diversity of weights and measures. 
The sooner the Standard of Weights Act, 
1939, is brought into force the better. The 
Imperial gallon is now used for measuring 
kerosene oil and its use as the basis of a 
provincial dry measure will be a welcome 
change. 

The statistical data, the graphs and plates 
in the Report help to give a clear under- 
standing of the problems concerning the 
marketing of groundnuts. We feel, how- 
ever, that, instead of giving at the end of 
each chapter the conditions obtaining in 
Burma, a separate section could have been 
included dealing exclusively with the pro- 
duction and marketing of groundnuts in 
Burma. 

The Indian consumption of groundnut oil 
has increased from 40 to 70 per cent. while 
exports have fallen from 55 per cent. to 
about 25 per cent. of the total production. 
The present time is opportune for India to 
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develop her groundnut crushing industry 
and the manufacture out of groundnut oil 
preducts like Vanaspati and_ lubricants. 
After the war, the export of raw groundnut 
kernels should be forbidden and encourage- 
ment should be given to the export of oil, 
oil-cakes and finished products. The recom- 
mendations of the Report for improving the 
marketing of groundnuts will be of immense 
use to agriculturists as well as to traders. 


POTATOES 


(3) Though the potato is not indigenous 
to India its cultivation as a vegetable has 
grown in importance in the course of a 
century. The average area under potato 
crop in India for the five years ending 1939 
is estimated at 448,700 acres, which is about 
1 per cent. of the world acreage. The 
Indian production is about 1 per cent. of the 
world production and the annual imports 
of potato, about 11% lakhs maunds in recent 
years, are mainly for seed purposes and for 
meeting the seasonal shortages in supply. 

The first chapter gives an account of the 
share of different provinces of India in the 
cultivation of potatoes, the area under 
winter and summer crops and the different 
varieties grown in the country. In the 
following chapter on demand, we find that 
the demand for potatoes in India is mainly 
for teble purposes and that there is not 
much scope for the expansion of the use of 
potatoes for industrial purposes so long as 
rice is an economical substitute. In the 
chapter on ‘prices’ it is said that special 
researches about the storing of potatoes and 
the dissemination of market news through 
the radio can effectively offset the seasonal 
fluctuations in prices. 

The Report is informative about harvest- 
ing and preparing of potatoes for the market 
and describes the gains that can be made 
by grading potatoes according to AGMARK 
specifications. It also deals at length with 
the various methods of storing potatoes. 
It points out the comparative advantages of 
the cold storage process and emphasises 
the need for a widespread use of cold storage 
facilities as the only way of regulating 
supplies and prices. Only potatoes intended 
for seeds can be preserved this way be- 
cause they alone can bear such high cost 
of storage. The Report states that the 
damage of potatoes in transit can be con- 
siderably reduced by better packing and by 
the use of wooden waggons in place of steel 
waggons now supplied by railways for the 
transport of potatoes, Besides, attempts 
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should be made to check the power of 
monopolistic transport concerns fixing 
arbitrary rates for the transport of potato 
crop. The chapter on seed deals at length 
with the defects of faulty seed selection and 
assures us that the grading of seeds ac- 
cording to AGMARK rules will enable the 
grower to rely on the seeds he purchases. 
The chapter on the finance of the potato 
grower advances a plea for the starting of 
multipurpose co-operative societies which 
will supply the grower with all the help 
he needs, e-g., finance, improved seed, im- 
proved implements, market information, 
grading and marketing of the _ produce. 
Incidentally, it advocates the view that 
producers’ associations and traders’ asso- 
ciations can protect the respective groups 
from the inroads of outside vested interests. 
Besides this, it emphasises the need for re- 
search work for evolving a high starch- 
yielding variety for industrial uses and of 
a type of potato with short dormancy 
periods which will obviate the necessity of 
storing for long periods under the climatic 
conditions peculiar to India, 

The Report will undoubtedly stimulate 
the desire among the growers, traders and 
commission agents to reorganise the potato 
marketing on the lines recommended by it. 
The present market for potato is capable of 
great expansion provided healthy propa- 
ganda is undertaken. The Report will be 
more exhaustive if some practical sug- 
gestions for market expansion are also in- 
corporated in it. 

JUTE 

(4) The jute industry plays an important 
part in the economy of Bengal and the ad- 
joining provinces such as Assam and Orissa. 
The Second Report of the Indian Central 
Jute Committee has dealt in detail in this 
comprehensive volume with the develop- 
ment of the industry in Bengal from the 
position of a cottage industry to that of a 
large-scale industry supplying the world’s 
demand for gunnies, hessian and other jute 
products. The Report throws much light 
on the working of the Mill Owners’ Asso- 
ciation, the Brokers’ Association and the 
tribunal set up for arbitration of complaints 
from buyers about the goods bought. 

The first chapter gives a historical account 
of the development of the jute manufactur- 
ing industry in India and other countries. 
In the second chapter we find that the Indian 
industry is controlled by a group of manag- 
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ing agents and that the prosperity of many 
other industries such as coal mining, rail- 
way and steamer services, the steel and 
iron industries, etc., is dependent on the 
prosperity of the jute industry. The third 
chapter gives details of the internal organ- 
isation of the jute mills and the process of 
manufacture. The chapter on the ‘Market- 
ing of Jute Products’ gives a critical account 
of the part played by speculative dealers, 
bazaar dealers, brokers and shippers in the 
sale and export of jute products. It further 
deals with the factors governing the con- 
sumption of jute products. The succeeding 
two chapters deal with the export trade of 
jute and the organisation of the export 
trade. 

The Report concludes with a chapter on 
the trend of wholesale prices of jute and 
jute products during the decade 1930-40. 
This chapter enumerates a number of causes 
that may influence the wholesale prices of 
jute. The manner in which the prices re- 
act to stray events such as the sinking of 
a ship with a cargo of jute, to political 
developments, to rumours, etc., establishes 
beyond doubt that the jute market is highly 
organised and sensitive even though specu- 
lators often exploit it by their operations 
in the stock exchange. The section on 
‘Future Prices’ analyses the factors that 
regulate the spot prices and future prices, 
anticipated supply and demand for a com- 
modity in the future and its relation to the 
present supply and demand, the buyers’ 
preference for spot commodities and the 
‘carrying costs’. As the Report itself 
mentions, the future market often becomes 
unbalanced owing to the operation of ‘buy- 
ers who are not genuine merchants working 
for trading profits, but speculators actuated 
by gambling motives’. 

The Report draws pointed attention to the 
dearth of statistics about the internal 
consumption of jute goods in India, and it 
pleads for the collection of statistics about 
the actual and potential home requirements 
for jute products. The foreign demand for 
Indian jute is for goods of superior quality 
and hence it will be highly profitable to cul- 
tivate superior qualities such as Tossa jute. 

The Report is the result of the enquiry 
inaugurated by the Indian Central Jute 
Committee. The authoritative and useful 
information packed in the Report bears 
testimony to the excellence of the enquiry. 

B. V. NARAYANASWAMY, 
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THE FISHERIES OF THE UNION OF SOUTH AFRICA* 


THE Eighteenth Annual Report of _ the 
Fisheries of the Union of South Africa 
shows clearly how the activities of the Depart- 
ment of Fisheries have been influenced by the 
war. R.S. “Africana” was continuously em- 
ployed in connection with Seaward Defence, 
and the normal survey operations were carried 
out only by the P.B. “Impala”. Although 
investigations were conducted over a large area 
of the West Coast from Cape Point to Groen 
River, certain areas such as the Second Salt 
River Mouth-Blaauwberg and Dassan Island, 
had to be excluded. Detailed statements of 
crawfish hauls showing size, sex, maturity, 
nature of shell, etc., for the various areas 
surveyed, show a satisfactory maintenance of 
crawfish supplies. It is thus clear that the 
existing sanctuaries are sufficient fer replenish- 
ing the surrounding areas which are being 
cepleted through regular fishing. Owing to 
certain trawlers being still engaged in Defence 
Work, deep sea fishing activities were material- 
lv reduced, but the richness of the catches 
enabled large-scale canning to be undertaken, 
especially for military purposes. Adequate 
statistics of inshore fisheries are lacking, but it 
is reported that Snoeak, the chief line-fish, 
yielded better catches than in the previous 
year. The census of fishing craft shows a total 
of 1,864 boats; 1,385 of the rowing and sail type, 
458 motor and 21 steam, costing in all £472,719. 
fitted with gear costing £23,673. 

Reduction in shipping facilities and defective 
canning of frozen tails materially affected the 
crawfish industry, but it is hoped that the new 
Export Control Act will make it possible to 
standardize the commodity and improve the 
sales crganization. It may be noted that thrce 
special harbours at Hermanus, Gansbaai sid 
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Port Alfred are being constructed for the 
landing of fish, while steady revenue has been 
forthcoming from the existing harbours at 
Lamberts Bay, Gordons Bay and Hout Bay. 

A landmark in the history of the Union 
Fisheries was the transfer of the establishment 
to the new headquarters at Sea Point. The 
iliustrated description of the Aquarium reveals 
its up-to-date construction and unique design. 
In less than one month nearly 12,000 visitors 
were registered. With its high recreatory and 
educative value the Aquarium will become one 
ot the most popular attractions of the area. 

The Union Government have been quite alive 
to the needs of proper fisheries legisiation. 
Besides passing the Crawfish Export Control 
Act No. 9, the Sea Fisheries Act No. 10 was 
enacted whereby all fishing and whaling in the 
territorial and extra-territorial waters have 
been centralised under the Union control. The 
enforcement of these acts is sure to iead to 
a smoother working and development of the 
fisheries. 

Research activities have been greatly handi- 
capped by the employment of the fisheries staf 
for War Service. However, experiments in the 
artificial rearing of crawfish and _ sharks, 
analyses of survey results to ascertain fluctua- 
tions in the crawfish fishery, and experiments 
in rapid freezing of crawfish tails are some of 
the works in progress. 

The authorities are to be congratulated on 
the maintenance of a high level of efficieacy 
despite the fact that more than two-thirds of 
the staff are at present on active military 
service. The achievements of the depleted 
Department illustrates how even in these ab- 
normal days, fisheries can usefully be utilized 
for the supply of an item of food which is as 
valuable for the successful prosecution of war 
as it is for feeding the population of the 
Union during peace time. 

T. J. Jos. 


INDIAN ACADEMY OF SCIENCES 


HE seventh annual meeting of the Indian 
Academy of Sciences was held at Nagpur 
from the 24th to 26th December 1941. The 
session was inaugurated by Lt.-Col. T. J. Kedar, 
Vice-Chancellor of the Nagpur University. A 
message of appreciation of the Academy’s work 
received from His Excellency the Governor of 
C.P. and Berar, was also read. Sir C. V. 
Raman then delivered his Presidential Address. 
In the course of his address he emphasised the 
role of Academies in national life and their 
relation to the Universities and appealed for 
generous help from the governments and 
university bodies to sustain and enrich the 
activities of these scientific institutions. He 
then gave a popular account of the ‘New Con- 
cepts of the Solid State’, developed by him and 
his students at Bangalore and published in the 
Proceedings of the Academy in the course of 
the year under review. 
There were four popular lectures during the 


session. Sir C. V. Raman delivered a lecture 
on the ‘Game of Chance’, Dr. K. R. Ramanathan 
on ‘Some Problems of Upper Atmosphere’, 
Dr. H. J. Bhabha on ‘Recent Advances in 
Cosmic Ray Physics’, and Mr. K. P. Sagreiya 
on ‘Beautiful Trees and their Culture’. Fifty 
original papers were presented to the sectional 
meetings. Of these ten were read and dis- 
cussed. 

A useful and interesting symposium on the 
‘Industrial Development of C.P. and Berar’ was 
held on 26th December. The opening speech 
was made by Mr. K. D. Guha, the Director of 
Industries. Ten papers were contributed to 
the symposium. They dealt with such varied 
problems as ‘Economic Planning for Industrial 
Development’, ‘Fodder and Grazing Resources’; 
‘Mineral Resources’, ‘Production and Distribu- 
tion of Hydro-electric Power’, ‘Linseed Fibre 
Industry’, ‘Ceramics and Glass’, ‘Orange In- 
dustry’, etc., with special reference to local 
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conditions. The reading of papers was fol- 
lowed by lively discussions. Sir C. V. Raman 
in winding up the symposium urged for 
rightful balance being maintained between 
basic and applied sciences, on which largely 
depends the success of any scheme of industrial- 
isation of the State. 
The following were elected as Fellows: 
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(1) Dr. Norman Loftus Bor, Dehra Dun; 
(2) Dr. D. V. Gogate, Baroda; (3) Dr. M. B. 
Lal, Lucknow; (4) Dr. K. L. Moudgil, Tri- 
vandrum; (5) Dr. Samuel, Wanleswadi, (6) Dr. 
N. G. Shabde, Nagpur; (7) Mr. N. A. 
Shastri, Nagpur, and (8) Dr. H. Subramani 
Aiyar, Trivandrum. 





NATIONAL INSTITUTE OF SCIENCES OF INDIA 


THE seventh annual general meeting of the 
Institute was held at Baroda on January 
1, 1942, with Dr. Baini Prasad in the chair. 

In his’ presidential address Dr. Prasad 
dealt with the zoogeography of India. Wallace, 
Huxley, Sclater, Sharp, Heilprin and other 
early workers have attempted to divide 
the surface of the earth into zoogeogra- 
phical regions mainly based on the _ dis- 
tribution of the present-day groups of animals 
with only casual references to their geological 
history. It is clear from their classification 
that no one scheme can serve equally for all 
groups of animals. 

As Blanford has pointed out, India surpasses 
in interest all other regions from the stand- 
point of zoological distribution. The variety 
in elevation and of climate of this country is 
remarkable. Peninsular India is a land of 
great geological antiquity since there has been 
no evidence to show that it has ever been 
subrnerged under the sea. It has been found 
really difficult to include the whole of India in- 
to one natural zoogeographical region since the 
greater part of Punjab and Western Himalayas 
undoubtedly belong to the Palzarctic Region 
rather than the Indo-Malayan Region. 

India is a heterogeneous country with diverse 
types of fauna and this aspect makes the 
division of India into subregions a _ difficult 
task. The affinities of the faunas of different 
areas are very complicated. Attempts have 
been made to divide India into subregions by 
several workers such as Jerdon, Gunther, 
Blanford, Wallace, Newton, Gadow, Alcock, 
Annandale, Prashad, Malcolm Smith and 
Mahendra, generally based on the distribution 
of the animals studied by them. These attempts 
for the division of India have not materially 
helped much in the proper understanding of 
the origin, distribution and relationships of the 
various groups of animals. 

Dr. Baini Prashad then gave a brief outline 
of his scheme of the division of India into the 
following sub-regions: (1) Western Frontier 
Territory including Baluchistan, the North- 
Western Frontier Province and the greater part 
of the Punjab; (2) the Himalayas consisting of 
the Upper Indus Valley with Ladak, Gilgit, etc., 
the Western Himalayas from Hazara to the 
western limit of Nepal, and the Eastern Hima- 
layas from the limit of the Western Himalayas 
to the Mishmi Hills above the Assam Valley; 
(3) Assam and Burma comprising the greater 


part of the Lower Brahmaputra Drainage 
System and the Burmese territory including 
Tenasserim; (4) the Gangetic Plain to the east 
of Delhi, and including the whole of the 
United Provinces, Bengal, and parts of Assam 
up to the base of the Assam Hills, together 
with the plain of the Brahmaputra as far as 
Goalpara and Cachar, Sylhet and the plains of 
Tipperah; and (5) Peninsular India, with the 
Malabar zone as a very distinct subdivision, 
and Ceylon. A short account of some of the 
palzogeographic facts about the origin of the 
Indian fauna has also been given. 

The following papers were read at the 
meeting: : 

C. V. KRISHNA’  IYENGAP Development 
of embryo-sac and endosperm-haustoria in 
Tetranema mexicana Benth. and _ Verbas- 
cum thapsum Linn. P. K. SEN-CHOWDHURY: 
Radio-activity of rubidium. P. K. SEN- 
CHOWDHURY: On the existence of an isotope of 
cobali, Co*’. J. DHaAR aNnp B. B. Niyogi: X-ray 
studies in Indian coals. Part I. V. Puri: Studies 
in floral anatomy II. Floral anatomy of the 
moringacece with special reference to gynwceum 
constitution. B. N. SINGH AND A. G. CHOWDRI: 
The relation of gas pressure to radiation pres- 
sure in a Bose-Einstein gas. B. MOHAN: Pro- 
perties of a confluent hyper-geometric function. 
D. S. KoTHart anp F. C. AuLuck: Degenerate 
gas and the motion of a particle in a uniform 
field. D.S. Korwari anp F. C. AuLuck: Fermi- 
Dirac and Bose-Einstein gas in a uniform field 
of: jorce. F. C. Autuck: White dwarf and 
haimonic oscillator. H. R. Sarna, P. L. Kapur 
AND CHARANJIT: Studies on helium-filled Geiger- 
Miile+ counters. 

The following were elected Office-bearers 
and other Council Members for the year 1942: 

President: Dr. B. Prashad; Vice-Presidents: 
Prof. J. N. Mukherjee and Dr. C. W. B. Nor- 
mand; Treasurer: Dr. B. S. Guha; Foreign 
Secretary: Dr. J. C. Ghosh; Secretaries: Prof. 
S. P. Agharkar and Dr. C. S. Fox; Members of 
Council: Rai Bahadur Dr. K. N. Bagchi, Sir 
S. S. Bhatnagar, Dr. F. H. Gravely, Dr. S. L. 
Hora, Dr. M. Ishaq, Dr. D. S. Kothari, Dr. M. S. 
Krishnan, Prof. G. Matthai, Prof. V. V. Narli- 
kar, Principal G. R. Paranjpe, Principal P. 
Parija, Dr. F. G. Percival, Prof. M. Qureshi, 
Dr. K. R. Ramanathan, Rao Bahadur G. N. 
Rangaswami Ayyangar, Prof. M. R. Siddiqi, 
Dr. N. K. Sur and Mr. F, Ware. 
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THE INDIAN STATISTICAL CONFERENCE, BARODA, 1942 


(THE Indian Statistical Conference held its 
fifth session at Baroda from the 3rd to the 
6th January 1942. As in previous sessions, 
the Conference was conducted this year in 
co-operation with the Indian Science Congress. 
It will be remembered that the Statistical Con- 
ference owes its origin to and is still organised 
by the Indian Statistical Institute which 
functions with a research staff at the Statisti- 
cal Laboratory, Presidency College, Calcutta, 
and has branches at Bombay, Poona, Mysore, 
Madras, Lucknow and Lahore. The first session 
of the Conference (Calcutta, 1938) was presided 
over by Prof. R. A. Fisher of the University 
oi London. Subsequent sessions were held at 
Lahore (1939), Madras and Mysore (1940), 
and Benares (1941). The Statistical Confer- 
ence now provides an annual meeting-ground 
for those engaged in statistical research in this 
country, as well as for administrators and others 
interested in the collection and interpretation 
of statistics. 

The session was opened by H. H. the Maha- 
raja Gaekwad of Baroda on the 3rd January 
1942. In his address Sir T. Vijayaraghava- 
charya, the General President of the Conference, 
dwelt on the application of statistical methods 
in Agriculture. The importance of statistical 
methods was realised by the Imperial Council 
of Agricultural Research, when in the very 
first year of its existence, an examination of 
the manurial experiments made by the agricul- 
tural departments in the past revealed that the 
bulk of the enormous number of experiments 
that had been performed, yielded no results of 
general value as they were not statistically 
valid. The experiments were conducted under 
conditions which made it impossible to draw 
from them inferences applicable to other fields. 
The Council had now laid down a rule that all 
applications for grants for agricultural schemes 
from Provincial Departments of Agriculture 
should be accompanied by information regard- 
ing the proposed design and layout of the 
experiments for scrutiny by the Council’s 
statisticians. 

In the matter of collection of Agricultural 
statistics the method of random sampling 
survey, Sir T. Vijayaraghavacharya went on, 
was being employed with success. The funda- 
mental principle of the random sampling process 
was that every unit in the aggregate should 
have an equal chance of being included in 
the enquiry. By means of the mathematical 
theory of probability it was possible to calculate 
the margin of error in the sampling estimate 
The inaccuracy of statistics relating to fore- 
casts was notorious. The yield of a crop in any 
given year was the product of three factors, 
namely, the area under the crop, the normal 
yield per acre and the season factor. There 
was much confusion even among officers in the 
superior grades in the matter of the anna 
valuation of a year crop. The determination 


of the per acre yield was a difficult problem 
which was now being tackled with the help of 
methods developed ‘by the Statistical Labora- 
tory, Calcutta. 


Prof. P. C. Mahalanobis speaking on behalf of 
the Indian Statistical Institute gave a brief re- 
view of the work of the Institute. Among a large 
number of applied projects carried out during 
the current year, special mention was madc oi 
a new development in the application of the 
Sample Survey method, namely the “Sampie 
Survey of Public Preference’. Several such 
sample surveys had been carried out recently 
among middle class Indian families living in 


Calcutta. A large variety of questions were 
dealt with, political, social, religious and 
cultural. To take a few concrete examples of 


an uncontroversial nature, very interesting and 
valuable information was obtained on _ the 
habits of going to cinema, listening to the radio, 
preferences in music, interest in Astrology and 
Palmistry and on social questions like widow 
remarriage, inter-caste marriages, marriages 
between different communities, and marriages 
between persons of different nationalities. 
Used under proper statistical guidance, the 
sample survey supplied a most flexible and 
powerful tool for ascertaining public opinion. 
Its utility was not confined to politics alone. 
It could also be of great value in framing 
policies cf social reconstruction. 

Discussions on the following subjects were 
held during the session: (1) The use of Facto- 
rial and Incomplete Block Designs in 
Agriculture, (2) Problems of Discrimination, 
(3) Administrative Statistics, (4) Factor Ana- 
lysis, (5) Census and Vital Statistics, (6) Teach- 
ing of Statistics. 

The discussion on Teaching of Statistics was 
a sequel to a similar discussion held during 
the fourth session of the Conference held at 
Benares in 1941. As a result of that discussion 
a questionnaire dealing with various aspects of 
the teaching of Statistics had been drawn up 
and circulated among those interested. The 
answers received were considered during this 
session and in the discussion which ensued, 
university teachers from all parts of India 
took part. 

In addition to the discussions a large number 
of papers bearing on both theoretical and 
applied statistics were read at the meeting. 

_ The following resolutions were passed:— 

(1) The Indian Statistical Conference wel- 
comes the proposal to inaugurate an Indian 
Congress of Social Sciences which will hold its 
session along and in co-operation with the 
Indian Science Congress and commends this 
proposal! to the Indian Science Congress Asso- 
ciation, the Indian Economic Conference, the 
Indian Association for Agricultural Economics, 
the Indian Political Science Conference and the 
Associations and Institutions interested in this 
matter. 

(2) The Indian Statistical Conference recom- 
mends to the Government of India: (a) the 
creation in the immediate future, of a standing 
Advisory Board for the Indian Census to give 
advice in regard to the technical aspects of 
census operations; and (b) the creation of 
a permanent Bureau for Census and Vital 
Statistics. 
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Galilei, Galileo (1564-1642) 


ALILEO GALILEI, a famous Italian astrono- 

mer, was born at Pisa, February 15, 1564. 
He was admitted to the school of medicine of 
the University of Pisa in his 19th year. How- 
«ver he took more interest in mathematics and 
while studying Archimedes he wrote his paper 
Hydrostatic balance, which secured for him the 
lecturership in mathematics in his own univer- 
sity in 1589. It was about this time that he 
gave the celebrated demonstration from the 
leaning tower of Pisa. In 1592 he became 
professor of mathematics in the University cf 
Padua, first for a short time and eventually for 
life. His popularity soon became so great that 
« hall with a thousand seats was found :r- 
adequate for his audience. 

in 1609 he constructed his first telescope witn 
a magnifying power of three. In a few months, 
lie constructed one which magnified thirty 
times. With its aid, he made a series of 
observations such as (1) the mountains and 
caves of the moon, (2) forty stars in the 
Pleiades, (3) the discs of planets, (4) the 
satellites of Jupiter, (5) Saturn’s ring, (6) the 
phases of Venus, (7) Sun spots, and (8) the 
rotation of the Sun. 

In 1612 he published his Treatise on floating 
iodies. In 1632 he brought out his Dialogues 
on the Ptolemaic and Copernican systems. 

Twice he had to face inquisition, first in 1614 
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and again in 1634 on the charge that ne evaded 
by the publication of his Dialogues his promise 
in 1614 not to support the Copernican theory. 
This book was proscribed and he was condemn- 
ed to prison and was ordered to recite once 
a week the seven penitential psalms! Even to 
obtain this sentence, Galileo had te abjure, on 
the Gospels, his belief in the Copernican theory. 
It is reported that, rising from his knees after 
his solemn abjuration, he whispered to a friend 
“It moves for all that.” 

In 1636 Galileo discovered the diurnal 
libration of the lunar disc; shortly thereafter 
he became blind. In 1641 he was just develop- 
ing the idea of using pendulum in clocks. 

Galileo’s works were published in thirteen 
volumes at Milan in 1811. A more complete 
edition came out at Florence in sixteen volumes 
in 1858. A national edition was published at 
Florence in twenty volumes in 1890 et seq. A 
second issue of this edition was commenced in 
1929 and completed in 1938. 

Galileo had begun a continuation of his 
Diologues and was occupied with a study of 
the force of percussion, when he was aitacked 
with fever and palpitation of the heart which, 
after two months of suffering, terminated 
fatally January 8, 1642, one year before Newton 
was born. 

S. R. RANGANATiAN, 
University Library, 
Madras. 











Neanderthal Man and His Culture in Central 
Asia.—Information reaches us through Ameri- 
can journals of important anthropological and 
archeological discoveries made by Russian 
scientists in Southwestern Uzbekistan, not far 
from the Soviet-Afghan frontier. The excava- 
tions were conducted by A. P. Okladnikov 
under the auspices of the Historical Institute 
of Material Culture, Leningrad, and the Uz- 
bekistan Committee for the Preservation and 
Study of Monuments cf Material Culture, 
Tashkent. At the foot of some of the hills of 
the Guissar Mountain Range there are nume- 
rous grottos and caves made by stream auction. 
Mousterian caves were discovered among ihem 
in 1938-39, with the characteristic stone and 
bone implements. The fragmentary skeleton 
of a child of seven or eight years of age was 
found in association with the implements. 
Recenstruction of the skull at the Anthropo- 
logical Institute in Moscow revealed typicvel 
Neanaerthaloid features, such as the absence 
of canine fossee, prominent teeth, lack of chin, 
low cranial vault, strongly sloping forehead, pro- 
nounced brow-ridges, etc. Among the associated 
fossii relics were bones of the Siberian goat, 
leopard and the wild horse. There were also 


signs of a large bon-fire having been made in 
connection with some ritual. 

The Neanderthal man of Uzbekistan must 
have been a keen hunter, for the wild goat 
is a very elusive animal, and in the leopard 
he would have found a competitor. 

To us in India, the discovery of Neanderthal 
man not far from our frontiers is not without 
significance. There is every probability that 
representatives of the Neanderthaloid stock 
lived in N. India, and a careful survey of caves 
and rock-shelters in the glaciated regions is 
now well worth attempting. 

A. ATYAPPAN. 


Coin Accessions in the Madras Museum.— 
The composition of the hoards coming into the 
Museum annually from treasure trove in the 
province required study before dispersal by 
distribution to other institutions or by sale, as 
little progress had been made in establishing 
the affiliations and the chronology of coins 
associated in hoards. So, the hoards that came 
in during the decennium were analysed and 
studied with respect to their composition and 
they were not dispersed till some definite 
results had been attained. The chronology and 
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the geographical distribution of the different 
varieties of panams have benefited most by this 
measure of caution; it is now possible to say, 
with some approach to accuracy, which 
varieties occur where and when,—which is 
indeed a great advance considering how 
ignorant we are about them. The issue of the 
so-called ‘Rajaraja’ type of copper seems to 
have persisted even after the rise of the 
Setupatis. Certain varahas_ attributed to 
Krishnadevaraya have to be reassigned as they 
are found in association with the varahas 
issued by Haidar. The gradualness with which 
the varahas of the East India Companies dis- 
placed the various Vijayanagara issues is 
brought out strikingly, and the efforts of the 
Companies to improve on the quality of the 
metal are obvious. From the extent of the 
wear of the various issues that made up two 
hoards of Roman gold aurel it was possible to 
determine the rate at which gold coins became 
worn in the course of circulation. A new class 
of die-struck puranas came from the vicinity of 
Jaggayyapetta which seems to mark the transi- 
tion from the well-known class of punch- 
marked puranas to the much later varahas 
which bear a symbol in the middle and four 
more along the periphery. A large hoard of 
silver coins found in the Ramnad District 
having contained about 125 coins, it was 
possible to piece various bits of the legends 
together and to settle that the issue was that 
of Ravivarman Kulasekhara (c. 1316 A.D.), 
perhaps the most famous of the Kerala rulers 
of medizval times. 

7. @.. A 


The Effect of Organic Dye Ions on the 
Electrokinetic Potential—Jordan (Trans. 
Faraday Soc., 1941, 37, 441) has determined the 
electric moment of the double layer at the 
glass-water interface in the presence of five 
dyestuffs by the streaming potential method. 
The streaming potential is found to change 
with time initially attaining a steady state 
slowly. The rate of flow of the solution was 
also found to decrease on continuous stream- 
ing. The results are interpreted on the basis 
of the aggregation of the dye at the surface of 
glass. There is a close correlation between 
this effect and micelle formation in solution. 

K. &. G. D. 


Artificial Regeneration of Dry Fuel Forests. 
—Mr. A. L. Griffith’s work on the technique 
of regenerating the dry fuel crops in the scrub 
jungles of Madras has already been noticed in 
Current Science (1940, 9, 436). In a recent 
number of Indian Forest Records (New series, 
4, Sylviculture, No. 4, Delhi, 1941), Mr. Griffith 
summarises the data of some 222 “small scale” 
experiments on which his recommendations are 
based. These experiments are comprehensive 
in their scope and were designed to provide 
answers to the questions: how to plant (sow, 
transplant or stump-plant)? When to plant 


(the effect of the season in which the seeds 
are sown, etc.)? What is the best size and 
age of stumps for planting? And what effect 
the burning and “working” cf the soil has on 
the resultant crop? The author confirms his 
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earlier conclusions which generally favour 
direct sowing in late June or early July after 
the site has been burnt and worked; soil 
working after germination, while recommended 
in all cases is considered to be absolutely 
essential in the case of backward crops. As 
for stump planting, the experiments indicate 
that two-year-old stumps planted late in 
September or early October give optimum 
results. Thus, Mr. Griffith's work extending 
over a period of seven years provide the 
experimental background to an admittedly 
difficult problem. It is interesting to record 
that the solutions suggested by the author have 
evoked considerable interest in the lay press 
also, the public at long last appreciating the 
role which these humble scrub jungles do play 
in providing fire and charcoal for the com- 
munity. The widespread use of charcoal in 
internal combustion engines is ultimately 
directly coupled with the regeneration of the 
dry forests and this is one more reason for 
welcoming the lead which Mr. Griffith has 
given to the solution of regenerating dry fuel 
forests. 


Colourisation of Vegetable Ghee.—The oil- 
soluble vegetable dye “Kamala” (from Mallo- 
tus philippinensis) which is available in India 
and is non-injurious, is suggested by the Forest 
Research Institute, Dehra Dun, for distinctive 
colouring of vegetable ghee (hydrogenated fat). 

For colouring Vanaspati ghee, to distinguish 
it from genuine ghee, the Punjab Government 
recently passed legislation that vanaspati be 
coloured deep orange and that aniline dye 
(orange D) be used for the purpose. Besides 
this dye being unavailable in India, objections 
to the use of aniline were that its consumption 
had toxic and cumulative effects. 

It was, therefore, proposed by the Institute 
to the Agricultural Marketing Adviser to the 
Government of India that Vanaspati ghee may 
be coloured with the oil-soluble vegetable dye 
“Kamala” which is stated to be non-injurious 
in small doses. It is not yet fully established 
if this vegetable dye has any cumulative effect 
on the human system and arrangements are 
being made to have this part of the problem 
investigated. 


The Golgi Apparatus in Protozoa.—Since 
1924 when Nassanow announced that the con- 
tractile vacuole in Protozoa possessed, in asso- 
ciation with it, a substance which reduced 
osmium tetroxide, and homologised it with the 
Golgi apparatus of the metazoan cell, many 
important memoirs on the Golgi apparatus of 
the Protozoa have appeared, but the position 
still remains obscure regarding the homology 
and function of the Golgi apparatus in these 
lowly organised animals. Much of the recent 
work on this subject has been done in Prof. 
J. B,. Gatenby’s laboratories at Dublin and two 
recent memoirs on the subject, one by Gatenby 
himself (Proc. Roy. Irish Acad., 46, Sec. B,, 
161) and the other by J. D. Smyth (Proc. Roy. 
Irish Acad., 46, Sec. B, 189) help in clarifying 
the issues. Working on a number of protozoans 
belonging to various groups, both the authors 
come to very similar conclusions regarding the 
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disposition and possible homology of the 
Golgi apparatus. In many protozoans the wall 
of the contractile vacuole reduces osmium 
tetroxide. In Chilomonas, this wall divides 
into two when the cell divides and is distributed 
between the daughter cells. But in a few 
cases, the original contractile vacuole and 
cortex remain in one daughter cell while the 
ether cell develops these structures. inde- 
pendently. 

But the fact of greatest importance that has 
emerged from these studies is that the osmio- 
philic material is not always associated with 
the contractile vacuole but may occur scattered 
in the cytoplasm and it is this position that 
is more primitive and more typical. This is 
shown by the fact that the accumulation of 
the osmiophilic material around the contractile 
vacuole is by. no means necessary for the 
functioning of the vacuole. For, in primitive 
forms like Amoeba, Nebela and Arcella, the 
osmiophilic cortex is not present. 

The present position appears to be that the 
osmiophilic material alone represents the Golgi 
apparatus and its association with the contrac- 
tile vacuole is secondary; the two parts must 
have arisen independently in the evolution of 
the cell. Regarding the function of the Golgi 
apparatus in the Protozoa, its association with 
the contractile vacucle would seem to suggest, 
at least in those forms where this association 
exists, a possible relationship with the function 
of the latter structure. It is now known that 
the contractile vacuole is osmoregulatory 
(Zolger, Wolff, Yocom), but the precise rela- 
tionship, if any, has still to be determined as 
the evidence now available is_ conflicting. 
Further work is needed before any conclusive 
views can be developed regarding the function 
of the Golgi apparatus in the Protozoa. 


Decapod Larvae from Madras Plankton.—In 
a publication issued from the Madras Museum 
(1941), Mr. M. K. Menon has given a syste- 
matic account of the larve of a number of 
species belonging to the important families 
Penaeidz, Sergestide, Hippolytidz, Alphei- 
dz and Palemonide of the sub-order Natantia, 
and Callianassidz and Porcellanidz of the sub- 
order Reptantia under the order Decapoda. 
Full descriptions of the available stages are 
given. 


Smut Diseases of Wheat are found to cause 
considerable damage to wheat crop in India, 
and extensive work has been carried out with 
good success in combating the disease. The 
joose smut of wheat caused by Ustilago Tritici 
(Pers.) Rostrup, and Urecystis Tritici Koernicke, 
popularly called the flag smut of wheat are 
widely distributed in Punjab and United Pro- 
vinces. Urocystis Tritici has a wider distribu- 
tion extending up to Baluchistan and South 
Afghanistan. The loose smut of wheat is ovari- 
colous and the disease is internally seed-borne. 
Consequently hot water treatment usually 
adopted for disinfecting the seeds before sow- 
ing is not only not practicable but also causes 
injury to the seeds impairing the viability. 
The flag smut of wheat is foliicolous and 
damage is caused only when it appears in 
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epidemic proportions. Seeds harvesied from 
affected plants are found to possess non-viable 
seeds. 

The only effective method of controlling the 
devastating effects of these two smuts is the 
breeding of smut-resistant varieties. Compre- 
hensive work carried cut in the Mycological 
Section of the Imperial Agricultural Research 
Institute (B. B. Mundukur and Ae. * 
Ind. J. Agri. Sci., 11, 675) indicates very 
promising results. Varieties of wheat  in- 
cluding Imperial Pusa 114, 120 and 165, are 
immune to loose smut, whereas IP. 4 and 111 
showed high resistance to flag smut. It has 
been noticed that varieties of wheat resistant 
to the loose smut are susceptible to the flag 
smut. But varieties like Sword, Igachikugo, 
Dundee and others show a very high degree 
of resistance to both the smuts. It is well to 
remember that in selecting a good variety of 
wheat, importance is attached not only to smut 
resistance, but also to the econcmic importance 
of the particular variety. mm as Ee 


Grape Cultivation in India—With a view to 
giving in brief the important features of the 
survey of marketing of grapes in India, the 
Agricultural Marketing Adviser has published 
an abridged version of the main report which 
is expected to be of special interest to fruit- 
growers and merchants, schools, colleges and 
agricultural and other institutions connected 
with rural development work. 

The survey holds out the prospect of India 
trebling the area under grapes thus adding 
nearly Rs. 70 lakhs to the agricultural income 
as at present derived from that crop. It is 
surprising, says the report, that the area and 
quantity produced in India are so small, parti- 
cularly as the yield per acre obtained surpasses 
that in most other grape-growing countries of 
the world. 

In the propagation of vines it is considered 
desirable that there should be a system of 
registration of approved nurseries, some of 
which at present sell stocks which are not 
genuine. Very little work has been done in 
classifying existing varieties and in evolving 
new varieties and types of grapes likely to be 
more prcfitable than those under cultivation. 
It is suggested that at least one or two experi- 
mental stations in grape-growing areas might 
undertake this work. 


Meteorological Department, Burma.—Soon 
after the separation of Burma from India in 
1936, an crganisation for meteorological work 
was set up in that country, modelled on the 
lines adopted by the Meteorological Depart- 
ment of the Government of India. The first 
report now issued by the Director deals 
with a period of four years (1937-41) 
and contains much information of interest 
regarding the various activities of the depart- 
ment and the arrangements that are available 
for an efficient weather service for the country. 
The initial stage is usually the most difficult 
one, and thanks to the generous help of the 
India Meteorological Department, it was pos- 
sible to plan the organization of the service 
on a scale large enough to cope up with the 
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responsible duties of the issue of weather fore- 
casts for the use of shipping in Burma waters 
and for the purposes of aviation over a large 
tract of country. The main features of the 
organization are given in the opening chapter 
together with a brief historical sketch, and 
Chapters II to IV contain an account of the 
work done in connection with marine and 
aviation meteorology and of the arrangements 
for storm warning, etc. In the fifth chapter 
there is a detailed description of the work of 
the Headquarters office at Rangoon, where the 
administrative and _ forecasting duties are 
carried out. The Department maintains two 
auxiliary centres at the airports at Mingledon 
and Akyab, four pilot balloon observatories 
and twenty-nine second class meteorological 
stations. There are besides 240 raingauge 
stations co-operating in the rainfall registra- 
tion of the country. The department has to 
its credit a record of much useful and substan- 
tial work carried out during the period of four 
years since its foundation. —e 


Central Revenues, Control Laboratory: (Re- 
port of the Chief Chemist, 1939-40).—-The most 
important event recorded in the Report is the 
transfer of the Control Laboratory to a new 
building of modern design in New Delhi, fitted 
with the latest equipment. It is gratifying to 
note that research werk and advisory work 
for other Government Departments are in- 
cluded in the functions of the Control Labora- 
tory. Among the more important investigations 
carried out are a scheme submitted to the 
Central Board of Revenue for carrying out 
experiments on the industrial use of Gypsum 
from Khewra, and work on the production of 
Crystal salt from the East Lake bitterns area 
at Sambhar. The total number of samples 
tested during the year was 88,787 as against 
65,946 in 1938-39, and 44,937 in 1937-38. It 
would be seen that the number has doubled 
within the course of two years. On the whole, 
the Report is a record of solid and useful, 
though not spectacular, work. 


Indian Forest Ranger College, Dehra Dun.— 
The progress report of the College for 1940-41 
discloses that 35 students were in their second 
year of training during the year. Of these, 
all except one were probationers of either 
Provincial Governments or Indian States; one 
came from Nepal. Seven students secured the 
Honours certificates while higher standard 
certificates were awarded to 28 students. The 
health, discipline and work of the students were 
Satisfactory. The Director’s repert says that 
the Government of India have reviewed the 
present practice of admitting batches of 
students once in two years and have decided 
to make admissions hereafter annually so as 
to have overlapping classes. The expenditure 
on the College during the year was Rs. 44,918 
and was more than covered by the Revenue 
of Rs. 50,030 (consisting mainly cf the train- 
ing fees from the students amounting to 
Rs. 48,750). While there is no question of the 
high standard of the training at Dehra Dun, 
this comparatively high cost per student has 


been one of the grounds on which some 
foresters advocate the development cf regional 
forestry instruction centres in India. 


Indian Central Cotton Committee——At the 
meeting of the Indian Central Cotton Com- 
mittee held on the 24th January 1942, the 
following resolution moved by Sir Purshotam- 
das Thakurdas was unanimously carried: — 

“In view of the necessity and urgency of 
avoiding any further glutting of the Indian 
cotton market with short and fair staple cotton 
hereafter, the buyers cf which have been cut 
off from the Indian market owing to the present 
hostilities which may run for a period which 
cannot be estimated at present, the Indian 
Central Cotton Committee requests the Gov- 
ernment of India to urge all Provincial Govern- 
ments and States in India, especially those in 
areas where short and fair staple cotton is 
being grown, to reduce the existing acreage 
under such cotton forthwith by at least 50 per 
cent. As alternative to short and fair staple 
cotton, such other crops may be encouraged as 
may suit the conditions of each area, preference 
being given to focd grains, adequate stocks and 
reserves of which will continue to be a matter 
of vital national importance for a number of 
years to come. To stimulate and accelerate 
such change Provincial Governments and 
States should be urged to subsidise the same 
by such means as may be most effective 
according tc local conditions in each Province 
and State, including the supply of free or cheap 
seeds and the provision of funds and facilities 
for the sinking of new and the repair of old 
wells. The Committee requests every Provin- 
cial and State Government concerned to notify 
the public regarding the action taken by them 
as early as possible not later than Ist March 
next.” 

At the half-yearly meeting held, which con- 
cluded its deliberations on the 24th January, 
several questions of interest to the cotton in- 
dustry received attention. A sub-committee was 
appointed to consider the uses to which Indian 
short staple cotton can be put. The sub- 
committee which will function in collaboration 
with the Mill-owners’ Association, will consider 
what work should be taken up immediately 
and, in particular, will examine the various 
suggestions made in respect of the use of the 
short staple cotton for the manufacture of 
blankets, for mixing for purposes of spinning, 
for lining of irrigation channels and as regards 
chemical finishes to cloth made from _ short 
staple cotton; the sub-committee will also 
examine the Cotton Diversion Programme of 
the U.S.A. and see how far similar methods 
can be adopted in this country. 

The Committee sanctioned a scheme for 
studying the nutritional values of American 
type of cotton seed as cattle food. The investi- 
gation will be carried out under the guidance 
of the Director of Agriculture, Puniab. 


Indian Ecological Society—The First Annual 
General Meeting of the Indian Ecological 
Society was held at Baroda on 4th January 
1942, with Prof. S. P. Agharkar, the President 
of the Society, in the Chair, 
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The following were elected Office-bearers of 
the Society for the year 1942:— 

President: Prof. S. P. Agharkar; Vice-Presi- 
dents: Dr. N. L. Bor and Dr. S. L. Hora; 
Hon. Secretary and Treasurer: Dr. F. R. 
Bharucha; Members of the Executive Council: 
Mr. P. W. Davis, Mr. E. A. Garland, Prof. P. W. 
Gideon, Dr. R. Misra, Dr. L. A. Ramdas and 
Dr. T. S. Sabnis. 

The meeting terminated with an address by 
the President on “The Present Position of 
Ecological Work in India”’. 


Royal Asiatic Society of Bengal: Dr. C. S. 
Fox, Director, Geological Survey of India, was 
elected President of the Society for the year 
1942, at the meeting of the Society held on the 
2nd February 1942. 

The Joy Govind Law Gold Medal of the 
Royat AstaTic SOcIETY OF BENGAL has been 
awarded to Dr. K. N. Bahl, pb.phil., b.sc., 
F.R.A.S.B., Professor and Head of the Department 
of Zoology, Lucknow University, for “‘conspicu- 
ously important researches in Zoology in Asia”. 


University of Calcutta.— 

Dr. K. S. Krishnan, D.sc., F.R.S., has been ap- 
pcinted to the Adharchandra Mookerjee Lecture- 
ship for the year 1941. He will deliver a 
course of lectures on “The Physics of Metals”. 

The Sir Devaprasad Sarvadhikari Medal for 
the year 1941 has been awarded to Sir C. V. 
Raman, Kt., M.A., Ph.D., D.SC., LL.D., F.R.S., Nobel 
Laureate, who has signified his acceptance of 
the same with thanks. 


Mysore University—Mr. E. G. MacAlpine, 
Director of Public Instruction in Mysore, has 
been appointed Acting Vice-Chancellor of the 
Mysore University vice Mr. N. S. Subba Rao, 
M.A., Bar-at-Law, on leave prior to retirement. 


Delhi University—H. E. the Chancellor of 
the Delhi University has been pleased to ap- 
point the Hon. Mr. N. R. Sarkar to be the 
Pro-Chancellor of that University for a period 
of three years with effect from January 31, 1942. 


Andhra University—The Government of India 
have, on the recommendation of the Indian 
Medical Council, given recognition to the M.D. 
and M.S. Degrees of the Andhra University. 


Bombay University—The Registrar of the 
Bombay University announces that all Exam- 
inations of the Bombay University will be held 
this year as usual and that rumours that they 
are to be postponed are unfounded. 

Diploma in Military Studies—The Senate of 
the Bombay University has approved the pro- 
gramme to institute a Diploma in Military 
Studies to be awarded to such persons as have 
obtained the certificates ‘A’ and ‘B’ issued by 
the Military authorities and have undergone 
the prescribed course and have passed the 
qualifying examination for the Diploma. This 
will enable the University to start the course 
as soon as conditions permit. 


The Government of Bombay have appointed 
a Committee, with the Rt.-Hon. M. R. Jayakar 
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as Chairman, to investigate and report on the 
question of a University for Maharashtra. 


Lucknow University.—The Faculty of Science 
agreed to the principle of imparting instruction 
in Science subjects through the medium of the 
language of the province and _ appointed 
a Committee to make proper recommendations. 
The Committee consisted of the following: 

Dr. B. Sahni, F.R.s., Convener; Dr. Gorakh 
Prasad (Allahabad University); Dr. M. R. 
Siddiqi (Osmania University); Dr. K. N. Bahl 
(Lueknow University); Dr. S. H. Zaheer (Luck- 
now University); Dr. S. N. Shukla (Lucknow 
University); Dr. S. K. Pande (Lucknow Uni- 
versity); Dr. K. N. Mathur (Lucknow Univer- 
sity); Dr. A. N. Singh (Lucknow University). 

It is understood that the recommendations 
of the Commitee are the following: (1) The 
principle of imparting instruction in the Uni- 
versity in the language of the province be 
accepted. (2) The medium of instruction and 
examinations should be Hindustani, which 
signifies the spoken language of the province 
supplemented by words taken from Sanskrit, 
Persian, English and other languages. (3) The 
script for all scientific work written or pub- 
lished. should be Roman, supplemented by new 
letters’.and signs wherever necessary. (4) The 
language of books should be left to the dis- 
cretion cf individual authors. (5) The B.Sc. 
students appearing in the examinations in 1944 
may be permitted to answer questions either 
in English or in Hindustani written in Roman 
script at their choice. (6) Teachers are permit- 
ted te deliver lectures to the B.Sc. class in 
Hindustani. (7) The medium of instruction for 
B.Sc. classes from 1944-45 session shall be 
Hindustani. 

Individual teachers may be permitted in 
special cases by the Executive Council of the 
University to deliver lectures in English. 


Information has been received from Profes- 
sor Henry S. Sigerist, Director of the Institute 
of the.History of Medicine of the John Hopkins 
University, Baltimore, and the Secretary of 
American Association of the History of Medi- 
cine, that Dr. D. V. Subba Reddy, Department of 
Physiology, Andhra Medical College, Vizaga- 
patam., India, has been elected as a Correspond- 
ing Member of the American Association of 
the History of Medicine. 


Science and the World of To-day.—Since the 
publication of the article under this title in 
Current Science (Vol. 11, No. 1, pp. 1-3), we 
have received a copy of ‘the address delivered 
by Sir T. S. Venkatraman in opening the 
Science and Arts Exhibition at the Victoria 
College, Palghat, in October 1941. That Sir 
T. S. Venkatraman is in substantial agree- 
ment with the views contained in the article 
will become clear from the perusal of the 
following excerpts: — 

“The steadily increasing control which man 
has been able to obtain over the elements 
like water and air and various forces of 
Nature is obvious . 

“It is unfortunate that the advances on the 
destructive side have been equally great ... 
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solution ... 

“If now science appears to have failed 
mankind and given us a disjointed world, 
this has largely resulted from two defects of 
present-day science and its activities, viz., 
(1) the lack of harmony between the differ- 
ent sciences and (2) the neglect of what 
may be called the ‘spiritual’ side of man and 
of the great ‘humanities’. To my mind 
the staring defect in present-day advance 
has been its specialisation and _ resultant 
narrowness of vision ignoring the allied 
sciences. The other defect has been the 
neglect of the study of man as a human 
being. We have made extensive studies of 
man as a machine, but not of man as a 
spiritual entity. 

“The terrible war now in progress and its 
repurcussions indicate that the future of the 
world—if there is a future at all—lies in the 
establishment cf greater harmonies between 
different sciences, between different nations 
ana last but not least, attention to the spiritual 


values of man. The day-to-day science of. 


to-day is but a step and preparation towards 
the development of a ‘higher, deeper and 
more harmonicus scale’. Its defects in- 
clude its narrow-mindedness and its over- 
emphasis on material values. It is to be 
hoped that events now taking place all over 
the world will enable man to realize his 
defects, enlarge his scientific outlook and 
establish a brotherhood which alone can 
bring us ‘Peace, Contentment and Happiness. 


Sigcol Glassware-—We have received a copy 
of the new Catalogue of “Sigcol” glassware, 
dated November 1941, handed over to us by 
their distributors, Messrs. Apair, Dutt & Co., 
Lrp. It has a brief but attractive introduction 
and contains a list of some 54 items. The 
enterprise of Messrs. Scientific Indian Glass 
Co., Ltd., in introducing a glass suitable for the 
scientific requirements of the country is now 
commenly known by nearly every scientist all 
over India. It is a pleasure to note that several 
attractive additions have been made and an 
important contribution is in adding a glass the 
physical and chemical properties of which 
correspond to those of other well-known brands 
of heat resisting glass having a very low co- 
efficient of expansion. We are sure this will 
attract the attention of all concerned. For 
convenience of the users, rubber corks to fit 
the several types of glassware, have been 
added. A copy is available on request from 
the distributors. 


ASTRONOMICAL NOTES 


The Sun will be at the vernal equinox on 
March 21 at 11" 30” LS.T. a 

Eclipses—An eclipse of the Moon, visible 
generally throughout India, will occur on 
March 3, the circumstances of which are as 


follows: 


Moon leaves umbra_ 7- 42 ,, - 


The magnitude of the eclipse will be 1-567 
(taking the Moon’s diameter to be equal to 
1-0). 

On March 16, there will occur a partial 
eclipse of the Sun; but the phenomenon will 
not be visible in this country. 

Planets during March 1942.—Both Mercury 
and Venus will be morning stars; the former 
reaches greatest western elongation from the 
Sun (27° 21’ W) on March 8, when it will be 
visible near the eastern horizon for over an 
hcur before sunrise. Venus will attain greatest 
brilliancy on March 9, the stellar magnitude at 
the time being —4-3. The four major planets 
Mars, Jupiter, Saturn and Uranus (all in the 
constellation Taurus) can be seen in the 
western sky in the early part of the night. 
Jupiter will be in quadrature with the Sun on 
March 3. T. P. B. 


MAGNETIC NOTES 


The month of January 1942, was much less 
disturbed than the preceding month. There 
were 14 quiet days, 16 days of slight disturb- 
ance and one of moderate disturbance during 
January 1942, as against 9 quiet days, 20 days 
of slight disturbance and 2 of mcderate dis- 
turbance during January 1941. The day of the 
largest disturbance during January 1942, was 
the 17th and the quietest day was the 2lst. 


The characteristics of individual days was 
as follows: 


Disturbed days 





Quiet days a | 
| Slight | Moderate 


1,7, 10, I1. 13, 20, | 2-6, 8, 9,12, 14-16, | 2 
21, 23-26, 30, 31 19, 22, 27-29 





During the month no magnetic storms were 
recorded while one moderate storm was record- 
ed during January 1941. The mean character 
figure for the month is 0:58 as against 0-77 
for January 1941, 

M. R. RANGASWAMI. 


SEISMOLOGICAL NOTES 


During the month of January 1942, three 
mecderate and three slight earthquake shocks 
were recorded by the Colaba seismographs as 
against five moderate and six slight ones 
recorded during the same month in 1941. 
Details for January 1942 are given in the fol- 
lowing table: 
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18 Slight 22 7 | 1580 | 

24 light 2 s9 | ~—- 3610 | 

| | | 

27 Moderate | 18 59 | 5030 | 0 | 

| | | 

29 Slight 14 £6 | 5430 | | 

| | | 

30 Moderate | 17 42 | 1950 Epicentre in the | 

neighbourhood of | 

| north-west Sumatzia | 

| | | 

31 Moderate | £3 0 | 2110 ; ome | 

| | 
ANNOUNCEMENTS has been received:—Specialists in the various 


Lady Tata Memorial Trust.—Scientific Re- 
search Scholarships, 1942-43. 

1. Applications are invited for six Scientific 
Research Scholarships of the value of Rs. 150 
per month each for the year 1942-43. 

2. The Scholarships are open to men and 
women, and will be tenable for a period of 
twelve months commencing from the list July 
1942. Any or all the Scholarships may be 
extended for a further period of twelve months, 
within the discretion of the Trustees. All old 
scholars who desire renewal should re-apply. 

3. Applicants, who must be of Indian 
nationality, must be Graduates in Medicine or 
Science of a recognised University. They must 
undertake to work whole-time and will be 
debarred from private practice. In the duration 
of the pericd of his scholarship or award the 
recipient of the benefit shall devote himself to 
the work before him to the entire satisfaction 
of the Trustees, who reserve the right to with- 
hold payment on the recommendation of the 
Advisory Committee. 

4. The subject of scientific investigation 
which they may select must have a bearing 
directly or indirectly on the alleviation of 
human suffering from disease. 

5. Applications must be forwarded through 
the Director of a recognised Research Institute 
or Laboratory where the candidate proposes to 
work and must be accompanied by a letter 
from the Director stating that he has critically 
examined the details of the proposed Research, 
that he approves of the general plan and that 
he is willing, as far as possible, to guide and 
direct the investigation and give laboratory 
facilities. 

6. Applications must be addressed to the 
Secretary, The Lady Tata Memorial Trust, 
Bombay House, Bruce Street, Fort, Bombay, 
so as to reach him not later than 15th March 
1942. 


Central Sales Branch of the Imperial Agri- 
cultural Bureaux.—The following press notice 


-branches of agricultural research and teaching 


will be interested in a new development in the 
crganization cf the Imperial Agricultural 
Bureaux. Some time ago it was decided that, 
for the sake of increased efficiency and econ- 
omy, all work connected with subscriptions, 
sales, and distribution of the journals and other 
publications of the majority of the Bureaux 
should now be centred in one office. For this 
purpose, a Central Sales Branch has been 
organized, with its offices at the Agricultural 
Research Building, Penglais, Aberystwyth. In 
future all correspondence dealing with sales 
and distribution should, with the exceptions 
noted below, be so addressed. Correspondence 
on all other matters must still be addressed 
to the Deputy Director of the Bureau in 
question. 

The only publications not dealt with by the 
Central Sales Branch are those of the Imperial 
Institute of Entomology (The Assistant Director, 
Imperial Institute of Entomclogy, 41 Queen’s 
Gat2, London, S.W.7) and the Imperial Myco- 
logical Institute (Director, Imperial Mycologi- 
cal Institute, Ferry Lane, Kew, Surrey), and 
Nutrition Abstracts and Reviews (Secretary, 
Imperial Bureau of Animal Nutrition, Rowett 
Institute, Bucksburn, Aberdeen). 


Manufacture of Internal Combustion Engines. 
—The Government of India have set up an 
Exploratory Committee consisting of Mr. J. C. 
Mahindra (Chairman), Prof. A. Viswanath, 
Mr. P. F. S. Warren, Dr. M. Ishaq, Mr. 
J. E. Syrett and Mr. B. D. Basil, to examine 
the producticn of components or complete 
internal combustion engines offering prospects 
of immediate development with particular 
reference to war demands and the future dev- 
elopment of an internal combustion industry 
in India. 

Suggestions on the manufacture of internal 
combustion engines, specially by those who 
have been investigating the problem, may be 
communicated to the Secretary, Exploratory 
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Committee on Internal Combustion Engines, 
Clive Street, Calcutta. 


Certain Aspects of Pure and Applied Photo- 
chemistry.—The fcllowing paragraphs relating 
to the summary of Prof. Qureshi’s address 
(vide Supplement, Current Science, January 
1942, p. 32) have been inadvertently omitted: — 

The greatest achievement of applied photo- 
chemistry is the modern art of photography. 
The recent advances have been mainly the 
discovery of sensitisers for the infra-red and the 
discovery of de-sensitisers. The effect of thes> 
developments is remarkable. Formerly, plates 
had to be exposed in sufficiently strong light 
and developed in the dark. Now, it is possible 
to expose the plate in the dark and develop 
it in strong light. On the theoretical side, the 
mechanism of latent image formation has been 
satisfactorily interpreted by Gurney and Mott. 
Their theory gives a satisfactory explanation 
of several phenomena such as high intensity 
and low intensity reciprocity failure, Herschel 
effect and the recent work on the latent image 
formation at low temperatures. 

Phctohalogenation is of considerable theoreti- 
cal and practical importance. The technical ap- 
lications have been covered by a number of 
patents; but only a few have been exploited 
commercially. Lieser and Ziffer and Snelling 
have worked out the details for the production 
of methyl chloride from methane. Geiger ard 
Gibbs and Ellis have described processes for 
chlcrinating the side chain in aromatic com- 
pounds. The use of sulphuryl chloride as a 
chlorinating agent in photohalogenation has 
been described by Kharash and Brown. 

Photopolymerisation again presents a field 
which may be expected to yield valuable 
resuits frem the theoretical as well as the 
practical point of view. The photopolymerisa- 
tion of acetylene, ethylene, vinyl esters, styrene, 
isoprene and butadiene has_ been studied. 
Several rubber-like products have been iso- 
lated. 

Photochemical reduction of carbon dioxide 
has attracted a lot of attention on account of 
its fundamental importance in the photo- 
synthesis by plants. The earlier attempts to 
reduce carbon dioxide in aqueous solution by 
light were made by Usher and Priestley and 
by Moore and Webster. Baly and co-workers 
as well as Dhar and co-workers have reported 
positive results regarding the photo-reduction. 
But the work of Spoehr, Bauer and Rebmann, 
Bauer and Biichi, Porter and Ramsperger. Burk, 
Qureshi and Mohamad, Bell and Scheile has 
shown that the photo-reduction of carbon- 
dioxide does not occur under the conditions 
employed by the former authors. 
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Indian and Eastern Chemist——We are in- 
formed that owing to unexpected circumstances 
the Proprietors cf this Journal, Messrs. Leonard 
Hill, 


Ltd., of London, have decided to dis- 
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continue its publication in India, although the 
Bengal Pharmaceutical Association offered to 
take over, finance and conduct the Journal as 
its own Official organ. 
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We acknowledge with thanks receipt of the 
following: — 


“Journal of the Royal Society of Arts,” Vol. 
89, Nos. 4597, 4599, 4600. 
‘ “Journal of Agricultural Research,” Vol. 63, 
Nos, 9-10. 

“Agricultural Gazette of New South Wales.” 
Vol. 52, Part 12. 

“Indian Journal 
Vol. XI; No. 6. 

“Annals of Biochemistry and Experimental 
Medicine,” Vol. 1, No. 3. 

“Biochemical Journal,” Vol. 35, No. 7. 

“Biological Reviews,” Vol. 16, No. 4. 

“Journal of the Indian Botanical Society,” 
Vol. 21, Nos. 1 and 2. 

“Journal of the Indian Chemical Society,” 
Vol. 18, No. 10. 

“Chemical Products,” Vol. 4, Nos. 11-12. 

“Experiment Station Record,” Vol. 85, No. 6. 

“Tudian Forester,” Vol. 68, No. 2. 

“Transactions of the Faraday Society,” Vol. 
37, Nos. 10 and 11. 

“lhidian Farming,” Vol. 3, No. 1. 
ee of Applied Mycology,” Vol. 20, Part 

“Indian Medical Gazette,” Vol. 76, No. 11. 

“Myscre University Journal,” Vol. 2, Pt. 11. 

“Nature,” Vol. 148, Nos. 3753, 3754, 3756, 
3758-60. 

“Indian Journal of Physics,” Vol. 15, Part 5. 

“Journal of Research” (National Bureau of 
Standards), Vol. 27, No. 

“Canadian Journal of Vol. 19, 
No. 10. 

“Science,” Vol. 94, Nos. 2448-49. 

“Science and Culture,” Vol. 7, Nos. 7-8. 

“Spclia Zeylanica,” Vol. 23, Part 1. 

“Indian Trade Journal,” Vol, 144, Nos. 1856- 
59. 

“Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. 11, Pt. 4. 


of Agricultural Science,” 


Research,” 


Books 


“Ramalinga Reddy Sastyabdapurti Com- 
memoration Volume,” Pt. I—Sciences. (Andhra 
University, Waltair), 1941. Pp. 234. 

“Experimental Physical Chemistry,” by W. G. 
Palmer. (Cambridge University Press, Lon- 
don), 1941. Pp. xi+321. Price 12sh. 6d. 

“Animal Life, in Story and Picture with 
Special Reference to Ceylon,” by J. R. Bhatt, 
Maradana, Colombo, Ceylon, 1941. Pp. iii+ 
253. Rs. 3 

“Sir Shanti Swarup Bhatnagar Ccmmemora- 
tion Volume,” edited by V. S. Puri and P. L. 
Kapur. (Indian Chemical Society, Lahore 
Branch, Lahore), 1941. Pp. vi+ 112. Price 
Rs. 2-8-0 or 5sh. 








a>. 





S4 Academies and Socteties 


[ Current 


Science 





ACADEMIES AND SOCIETIES 








Indian Academy of Sciences: 
(Proceedings) 


January 1942. SECTION A.—R. D. DESAI AND 
C. K. Mavant: Heterocyclic compounds. Part 
XV. Coumarins from pyrogallol derivatives. 
P. I. ITTYERAH AND KANTILAL C. PANDYA: The 
condensation of aldehydes with amides. Part 
IX. The condensation of o-nitrobenzaldehyde. 
The condensation product in every case has 
been of the benzylidene bis-amide type. R. D. 
DesAI AND C. K, MAvani: Heterocyclic com- 
pounds. Part XVI. Coumarins from hydro- 
quinone derivatives. SAHIB RAM MANDAN: 
Umbilical projection. V. SuBBA RAo anp T. R. 
SESHADRI: Chemical investigation of Indian 
lichens. Part IV. Constitution of montagnetol. 
The constitution has been established as the 
erythrityl ester of orsellinic acid. D. VENKA- 
TESWARA Rao: Scattering of light in binary 
liquid mixtures. The isothermal variation of 
Pu, Py and p, with concentration in mixtures 
of carbon disulphide and methyl alcohol is 
investigated. The results clearly point to the 
existence of molecular clustering in the critical 
composition mixtures at the laboratory tempe- 
rature. S. RAMACHANDRA RAO AND S. \ 
GOVINDARAJAN: The diamagnetism of the halo- 
gens. The magnetic susceptibility of the 
halogens dissolved in a few organic solvents 
show that in all cases studied, except cyclo- 
hexane solutions, the susceptibility is greater 
than the corresponding value for the free 
halogen. The probable causes for such changes 
are examined. ANNA MAni: Fluorescence, 
absorption and scattering of light in ruby. The 
emission bands can be divided into two groups, 
viz., (1) electronic bands caused by transitions 
of the shielded electrons of Cr++tion, 
(2) vibrational bands arising from a modula- 
tion of the electronic transitions by the 
crystal lattice vibrations. The frequency 
shifts of eight of the vibrational bands from 
the principal doublets agree fairly well with 
one or the other of the observed Raman and 
infra-red frequencies of alumina. 


SECTION B.—M. D. Pau: Studies on the 
growth and breeding of certain sedentary 
orgunisms in the Madras harbour. A. ANANTHA- 
NARAYANA AYER: The external morphology of 
brain of Semnopithecus entellus (A comparative 
study). M. B. Lat: The egg-capsule of the 
millipede, Thyroglutus malayus attems (Syn. 
Thyropygus malayus carl.) T. S. RAGHAVAN AND 
A. R. SRINIVASAN: Cytogenetical studies in 
Datura. I. Cytology of the parents and of the 
F, hybrid between Datura fastuosa and Datura 


sp. 
Indian Association for the Cultivation 
of Science: (Proceedings) 


October 1941.—S. R. Ruwastetr: Theory of 
the variation of the resistance of a thermionic 


valve with frequency. RAM PARSHAD: Propa- 
gation of supersonic waves in liquid mixtures 
and intermolecular forces. Bris MOHAN: For- 
mula connecting self-reciprocal functions. R. G. 
Basak: On the high-frequency conductivity 
and effective dielective constant of electronic 
medium in a (high-vacuum) thermionic valve. 
Dr. G. B. BANERJEE AND B. MisHra: Raman 
effect in deuteronitric acid. S. P. CHAKRAVARTI 
AND N. L. Dutt: Electrical interference to radio 
broadcast reception. K. Das Gupta, S. R. Das 
AND B. B. Ray: A study of allotropes of sele- 
nium by the X-ray diffraction method. 


Indian Chemical Society: (Journal) 


October 1941.—-T, L. Rama CHAR: Studies on 
the photochemical activity of mixtures of 
vanadic acid and tartaric Acid. Part I. Optical 
properties of mixtures of vanadic acid and 
tartaric acid. Reduction of these mixtures in 
light and in the dark. L. Srparya anp M. S. 
VENKATASUBBA Rao: Spectrum analysis of 
mineral contents of fruits. C. S. NARWANI AND 
G. T. GURSAHANI: Base-exchange of mercuric 
ions adsorbed on wool. C. S. NARWANI AND 
G. T. GURSAHANI: Rhythmic precipitation of 
silver chloride in gelatin tanned with chromium 
chloride. KesHo Dass JAIN AND J. B. JHA: 
Adsorption of hydroxybenzenes by sugar char- 
coal. Discontinuities in the adsorption of 
phenol, resorcinol and quinol from aqeous solu- 
tions. S. S. BHATNAGAR, BRAHM PRAKASH AND 
MOHAMMED ABDUL QaAyyuM: Magnetic sus- 
ceptibilities of metallic oxides and their mole- 
cular structures with special reference to those 
of cobalt. 


Indian Botanical Society: (Journal) 


January 1942.—L. B. KAJALE: A contribution 
to the embryology of the Genus Portulaca. 
T.’ TaATHACHAR: Studies in oxalidacee (Bio- 
phytum sensitivum DC., Averrhoa carambola, 
L. and Averrhoa bilimbi, L.). SACHINDRANATH 
PANERJEE: Importance of anatomical charac- 
ters of the sporophores in the taxonomy-study 
of thelephoraceee of Bengal. S. M. SIRcar: 
Studies in the physiology of rice—II. Photo- 
periodic response in one variety of winter 
paddy (a preliminary report). C. V. KRISHNA 
IYENGAR: Development of embryo-sac and 
endosperm-haustoria in Rehmannia angulata 
Hems. M. J. THIRUMALACHAR: Morphology and 
parasitism of Trochodium Sampathense Thiru- 
malachar, Spec. Nov. K. SuBRAMANYAM: 
Gametogenesis and embryogeny in a few mem- 
bers of the Melastonacee. H. L. CHAKRAVARTY: 
The identity of punarnaba. BALAI CHAND 
Kunpu: The anatomy of two Indian fibre plants, 
Cannabis and Corchorus with special reference 
to fibre distribution and development. K. R. 
RAMANATHAN: On the oogamous sexual repro- 
duction in a Carteria, 
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NEW CONCEPTS OF THE SOLID STATE* 
By Sir C. V. RAMAN 


My first duty is to thank the authorities of the Nagpur University on 
behalf of the Indian Academy of Sciences for the invitation which has 
enabled the Annual Meeting of the Academy to be held this year under the 
auspices of the University. The Fellows of the Academy deeply appreciate 
the labours of the Chairman and members of the local Committee and 
of Prof. Moghe in making the arrangements for the meeting and are 
grateful fo: the hospitality which has been generously provided for the 
occas'on. 
* * * * 

For good or for evil, we live in an age of science. No one who is 
familiar with the history of science would fail to recognize the great influence 
which has been exercised on its progress by the work of the various national 
academies of science, as for instance the Royal Society of London and the 
Academy of Sciences at Paris. The publications of these academies are the 
primary records of scientific discovery and invention in their respective 
countries. To no small extent, also, the Academies have been responsible 
for the promotion and encouragement of research work and for the co-ordi- 
nation of the research activities of the Universities. During the seven 
years the Indian Academy of Sciences has been in existence, it has striven 
to fulfil these functions in our country. The Proceedings of the Academy 
which have appeared punctually, month after month, embody the best 
part of the research work done in most of the Indian Universities. It is 
greatly to be desired that these Universities appreciate what the Academy 
is doing for them and help the Academy to carry on under the present 


difficult conditions. 
+ * o* + 


I propose to devote my address this year to an exposition of the new 
ideas concerning the solid state of matter which have emerged from recent 





* Presidential Address to the Indian Academy of Sciences at the Annual Meeting held at the 
Nagpur University on the 24th of December 1941, 
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investigations made at Bangalore. The vast majority of actual solids are 
crystalline in structure and are either single crystals or else consist of 
polycrystalline aggregates. The gateway to an understanding of the solid 
state is therefore to be found in the study of crystals. The most effective 
starting point for such a study is, again, the ultimate structure or atomic 
architecture of the solid. The physics of the solid state of matter indeed 
concerns itself largely with the relationship between the atomic grouping 
in space which characterizes a crystal and the physical behaviour of the 
solid in various circumstances. 


As is well known, crystals often possess beautiful external forms with 
specific geometric features. The symmetry characters of these geometric 
forms stand in the closest relation to the physical properties of the solid, 
such relationship being most evident when we consider those properties 
which vary with direction. The study of the geometric forms and of the 
physical properties of crystals resulted in the classification of crystal forms 
into six or seven systems and their further sub-division into thirty-two 
classes of crystal symmetry. It is natural that crystallographers were led 
by such studies also to speculate on the features in the internal architecture 
of crystals to which could be ascribed the external symmetry properties 
manifested by them. The theoretical investigations which dealt with this 
problem resulted in the recognition that a crystal is essentially a repetitive 
pattern in space and that the material particles of the solid are arranged 
in regular geometric order in a three-dimensional space-lattice. The dis- 
covery of the 14 possible kinds of space-lattice and of the 230 possible 
ways of grouping the atoms, each in its own appropriate type of space-lattice 
and coming under one or another of the 32 possible symmetry classes, gave 
the necessary precision and completeness to such general notions of crystal 
architecture. 

The ideas of the mathematical crystallographers of the nineteenth 
century found a spectacular confirmation in Laue’s great discovery made 
in 1912 of the diffraction of X-rays by the space-lattice of crystals. During 
the thirty years which have elapsed since that discovery, a vast amount 
of detailed knowledge regarding the structure of individual crystals has been 
built up by the labours of the X-ray crystallographers. Around such know- 
ledge, again, there has been a great deal of discussion regarding the nature 
of the forces which held together the atoms, ions or molecules in a crystal 
in the form of a coherent solid. 


* * * * 
It must be recognized that the concept of a regularly ordered assem- 


blage of atoms, ions or molecules in a space-lattice is only a static descrip- 
tion of crystal structure and does not suffice to give a comp'ete view of 
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the solid state. That the density and many other physical properties of 
a solid vary with temperature is clear indication that the atomic positions 
in a crystal are subject to disturbance by thermal agitation. A description 
of the possible atomic movements in a crystal is thus as important for 
crystal physics as a knowledge of the static structure. In other words, 
a dynamic picture of the crystalline state is required as a complement to the 
static picture furnished by the space-group theory. The possible modes 
of atomic vibration would evidently be determined by the atomic groupings 
in the crystal lattice and the forces that come into play when such grouping 
is disturbed. It follows that the static and dynamic aspects of crystal 
architecture should stand in the closest relationship to each other. 


A dynamic concept of the solid state is necessarily the starting point 
in any consideration of the thermal properties of a crystal, e.g., its specific 
heat, thermal expansion or thermal conductivity. It is equally fundamental 
in any attempt to elucidate such physical properties of solids as are notably 
influenced by temperature, e.g., the electrical resistivity of metals. The 
subject of crystal dynamics assumes a special importance in considering 
the effects arising from the propagation of electromagnetic waves through 
crystals, e.g., the scattering of light or the diffraction of X-rays. Spectro- 
scopic and X-ray studies on crystals indeed afford us a penetrating insight 
into the problems of the solid state. 


* * * * 


The theorists who have handled such problems in the past have pro- 
ceeded by carrying over notions derived from the classical theory of vibrat- 
ing elastic solids into the domain of atomic dynamics. The history of 
physics during the present century suggests that all such extrapolations from 
macroscopic to atomic concepts must be regarded with caution. The 
extrapolations made in the Debye and Born theories of crystal dynamics 
do not, however, appear to be justified even from a purely classical point 
of view. It is not surprising, therefore, that the conclusions derived from 
these theories fail to survive the test of comparison with the experimental 
facts in several different branches of research. Before we proceed to 
consider evidence of this kind, it appears desirable to examine the founda- 
tions on which these theories rest. 


* * * 


We may, in the first instance, comment on the well-known specitic heat 
theory of Debye which has had the run of the text-books of physics for 
many years and even yet seems to be in favour. The theory assumes that 
the thermal energy of a solid may be identified with the energy of elastic 
waves travelling within it, and gives an expression for the energy in terms 
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of the velocities of these waves. That these assumptions are unjustifiable 
is evident from Debye’s own formule. For, the calculation shows that 
a very laige proportion of the elastic vibrations must be assumed to possess 
wave-lengths comparable with the lattice spacings of the crystal. Their 
frequencies also become comparable with those of the vibrations of the 
individual atoms. Even according to the classical principles, vibrations of 
such short wave-lengths and high frequencies could scarcely be expected 
to travel through the crystal with the assumed acoustic velocities. Indeed, 
the familiar fact that thermal energy does not travel at all but only diffuses 
with extreme slowness in solids is a clear disproof of the basic assumptions 
of the Debye theory. Far from supporting the postulates of the theory, 
the facts point to exactly the opposite conclusion, namely that no sensible 
part of the thermal energy or solids consists of the elastic vibrations of 
macroscopic physics. 


. 


The so-called postulate of the “cyclic lattice’’ on which the crystal 
dynamics of Born is based was introduced by him as a mathematical device 
to escape the difficulties which he believed to arise from the unspecified 
conditions at the external boundary of the crystal. The postulate in effect 
prescribes “ wave-lengths ” for the atomic vibrations in the crystal which 
beat no relation to its internal architecture but are related to its external 
dimensions in exactly the same way as the elastic vibrations of macro- 
scopic physics. The postulate of the cyclic lattice has no theoretical justi- 
fication and its introduction makes Born’s approach to the problem of 
crystal dynamics wholly unreal and no less open to criticism than the 
theory of Debye. 


The fallacy of the basic ideas underlying the Debye and Born theories 
becomes evident when we consider the nature of the vibrations within 
a solid indicated by the classical theory of elasticity. The form and size of 
the external boundary of the solid determines the possible modes of elastic 
vibration. In each individual vibration, the motion at all points within the 
solid has a specifiable frequency and a coherent phase-relationship. But 
there would be an immense number of such modes with varying frequencies. 
The superposition of all such modes, assumed to be co-existent, would 
therefore result in the agitation within the solid being of a completely chaotic 
character, varying from point to point and from instant to instant without 
any recognizable periodicity in space or recurrence in time. Thus, in effect, 
the assumptions made in the Debye and Born theories are equivalent to the 
assertion that while the static arrangement of the atoms in a crystal is 
one of perfect order and regularity, the dynamic character of their move- 
ments is one of perfect chaos and disorder, indeed exactly of the same 
kind as the movements or vibrations of the molecules of a gas. This 
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conclusion is obviously so improbable that we may well feel justified in 
rejecting without hesitation the premises on which it is based. 


* * * * 


A crystal, as we have seen, is a periodic array of similar particles, 
similarly situated and capable of influencing each other’s movements. It 
follows that the vibrations of such an assemblage should exhibit a high 
degree of orderliness, approaching the ideal of a perfectly co-ordinated 
vibration in which the frequency, amplitude and phase are identically the 
same throughout the crystal. To picture such a vibration, we may first 
consider the group of the atoms present in an individual cell of the space- 
lattice. The internal vibrations of such a group would comprise several 
distinct modes determined by the number of atoms present. Each such 
vibration may then be pictured as occurring in identically the same way in 
every cell of the crystal lattice. Geometrically, such an oscillation could be 
represented as a periodic movement, relative to each other, of the inter- 
penetrating simple lattices of similarly placed atoms of which any crystal 
may be regarded as built up. Such a vibration would have a uniquely 
definable frequency, and the vibration spectrum of the crystal would therefore 
consist of a finite number of discrete monochromatic frequencies. 


Thus, instead of an infinite array of choatic movements varying arbi- 
trarily in phase from cell to cell of the crystal, and having a continuous 
spectrum of frequencies, we obtain a finite group of vibration modes with 
space-patterns coinciding with the lattice structure of the crystal and having 
a set of discrete monochromatic frequencies. These vibrations are essen- 
tially periodic changes in the fine structure of the crystal and do not involve 
mass movements of the substance of the solid. Hence, neither the existence 
of an external boundary nor the conditions restraining its movements can 
have any influence on such vibrations. 


The most appropriate choice for the space unit of the three-dimensional 
repetition-pattern of the atomic vibrations is evidently that which enables 
all the modes possible to be included without redundancy. Hence the 
appropriate choice is not the cell having the smallest dimensions or includ- 
ing the least number of atoms, but one which is fully representative of the 
crystal structure and symmetry. In the majority of crystals, the number of 
atoms included in such a space-unit would be fairly large. Hence, the 
internal vibrations of the group of atoms contained in it would comprise 
the largest proportion of the available degrees of freedom of movement, 
indeed all except a small residue representing the translatory movements 
of the chosen cell. To enable thes2 latter to be included in the scheme, 
we may consider the internal vibrations of a group of atoms contained in 
the cells of a super-lattice having cells of twice the linear dimensions and 
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therefore of eight-fold volume. Proceeding in this way by successive 
steps, the vibration spectium of the crystal could be developed with all 
desirable completeness as a set of monochromatic frequencies. 


* * * * 


It will be realised that the geometric characters as well as the frequency 
distribution of the atomic movements in crystals obtained in this way 
would be radically different from those indicated by the Debye and Born 
theories. It is evident also that the new concepts involve striking differences 
in the spectroscopic, X-ray and thermal behaviour of crystals as compared 
with those derived from the older ideas. The issues arising between the 
new. and the older concepts are thus capable of being brought to an exact 
experimental test. 

* * * * 


The atomic vibrations in crystal lattices are accessible to optical and 
spectroscopic investigation in several different ways. A method which 
makes the entire frequency range conveniently accessible to observation 
is the spectroscopic study of the scattered radiations emerging from a 
crystal traversed by monochromatic light. The most striking feature 
revealed by such studies with crystals is the extreme sharpness of the 
displaced lines appearing in their spectra. Even in those cases where the 
lines are somewhat diffuse, they sharpen into the finest lines when the 
crystal is cooled down to low temperatures. The monochromatism of the 
lattice frequencies thus indicated is especialiy significant when the vibrations 
are observable only in the crystalline state, in other words when the lines 
disappear in the molten or dissolved material. These facts are wholly 
inconsistent with the Debye and Born theories. Indeed, it may be said that 
the character of the spectra observed even with the simplest of crystals 
bears no resemblance to the diffuse continua suggested by these theories. 
Evidence confirmatory of the new concepts of crystal dynamics is also 
furnished by the absorption and luminescence spectra of crystals observed 
at low temperatures, e.g., diamond. Here again, the lattice spectrum is 
revealed as a set of discrete monochromatic frequencies stretching down 
to low values, in startling contrast with the conclusions of the Debye and 
the Born theories. 

* * * * 


As already explained, the new concepts indicate a close correspondence 
between the static structure and the dynamic behaviour of a crystal, 
in other words that the atomic vibration patterns are either identical with 
or closely related to the lattice structure of the crystal. As an immediate 
consequence of this relationship, it follows that the lattice planes of a 
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crystal should give two distinct types of X-ray reflection—a dynamic reflec- 
tion with altered frequency in addition to the static reflection of unmodified 
frequency discovered by Laue. The more perfectly co-ordinated is the 
oscillation of the lattice structure, the more perfect would be the geometric 
character of the dynamic X-1ay reflections. Hence, these reflections shou!d 
be shown -in the most striking way by diamond-like structures in which the 
entire crystal is practically a single molecule and less perfectly by other 
crystals in which the lattice structure is of a more open kind. 


That the lattice planes in crystals do give the new type of dynamic 
X-ray reflection here indicated and that such reflections are incapabie of 
being explained on the older theories was discovered and announced by 
myself and Dr. Nilakantan in March 1940. In a symposium of fifteen 
papers published in the Proceedings of the Academy for October 
1941, the theory of these new X-ray reflections, their relation to quantum 
mechanics and the experimental facts as observed with diamond and 
numeious other crystals have been thoroughly explored. It has been proved 
that the experimental facts are, on one hand, fatal to the Debye and Born 
theories and that on the other hand, they give the strongest support to the 
new concepts of the solid state. 


* * * K 


To the pioneer investigations of Einstein, we owe the basic principles 
of the quantum theory of the specific heat of solids. He showed clearly 
that the thermal energy of a crystal stands in the closest relation to its 
optical properties and could, in fact, be expressed in terms of the charac- 
teristic frequencies of atomic vibration appearing in the infra-red region 
of frequency. In his earliest paper, Einstein suggested that the atomic 
frequencies could be assumed to be monochromatic. Considering one such 
characteristic frequency in the case of diamond, he evaluated the same from 
the specific heat data. It will be seen from our present discussion that 
the basic assumption of monochromatism was justified, and that the only 
amendment needed in Einstein’s theory was the inclusion of the full number 
of discrete monochromatic frequencies demanded by the lattice structure 
of the crystal with the appropriate statistical weights. It is also seen that 
the application of the macroscopic theory of elastic vibrations due to 
Debye, successful though it seemed at the time, was, in reality, 
a false step. 

In a symposium of seven papers published in the Proceedings of the 
Academy for November 1941, the problem of the thermal energy of 
crystalline solids has been discussed fully from the new point of view 
and compared with the experimental data for a variety of substances. 
In several cases where the necessary spectroscopic data were available, these 
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have been effectively made use of. In other cases, e.g., metals, the specific 
data themselves have been utilised to evaluate the atomic frequencies. 
The most significant fact which emerges from the symposium is that the 
experimental facts in several cases which refused obstinately to fit into the 
Debye and Born theories find a natural explanation in the new concepts 
without the aid of any special hypothesis. 


* * * 
Summary 


The postulates on which the Debye theory of the specific heat of 
solids and the Born crystal dynamics are respectively based have been 
critically examined and shown to be theoretically untenable. Since a 
crystal is a three-dimensionally periodic grouping of similar oscillators 
coupled together, it follows that the modes of vibrations possible would be 
also space-periodic, the geometric modes being determined by the 
characters of the atomic space-grouping in the crystal. They would further 
form a finite and enumerable set of monochromatic frequencies. The 
spectroscopic, X-ray and thermal behaviours of a crystal would on these 
views be radically different from those consequent on the Debye and Born 
theorizs. The experimental facts are found to contradict the conclusions of 
these theories and on the other hand, to be in full accord with the new 


concepts. 
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